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PREFACE

The work described in this report was authorized under Contract No. DAAMO1-
97-C-0033. This work was started in September 1997 and completed in November 1998.

The use of either trade or manufacturers’ names in this report does not constitute
an official endorsement of any commercial products. This report may not be cited for purposes
of advertisement.

This report has been approved for public release. Registered users should
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DESIGN VERIFICATION TEST REPORT FOR THE M43A1 UPGRADE

1. EXECUTIVE SUMMARY

The M43A1 Chemical Detector, part of the M8A1 Chemical Detection System, is
and will be for the immediate future the primary chemical detector for the U.S. forces
worldwide. Since its initial fielding in 1985, approximately 35,000 systems have been
manufactured and placed in over 20 countries. The M43A1 Upgrade Chemical Agent
Detector (M43-APD) has been developed at ETG to improve the performance and extend
the useful life of the current worldwide inventory.

The M43-APD upgrade is an adaptation of ETG’s ICAM-APD chemical agent
detector. The M43A1 detector is refurbished by removing the existing ionization detector
(cell, pump, electronics) and replacing it with ETG’s IMS-based sensor module. With the
new sensor module, the M43A1 upgrade now has the capability to detect blister agents
(the baseline M43A1 detects only nerve agents) and offers much improved interference
rejection for fewer false alarms.

Under contract DAAMO01-97-C-0033 to the U.S. Army ERDEC, ETG
manufactured and tested two prototype M43-APD detectors. The testing was conducted
in two phases. The first phase was performed at ETG and included low temperature
storage/operation, high temperature storage/operation, and simulant response testing. The
second phase was performed at ERDEC and included agent vapor testing at the
Government’s surety lab, and battlefield interference testing at M-field.

In general, the M43-APD detectors performed very well. The electronics, pumps,
sensor and other hardware operated through the duration of the testing without a single
failure. The agent vapor testing showed that the sensitivity and response times for the
M43-APD are comparable to those established by ETG’s ICAM-APD. Battlefield
interference testing also showed that the M43-APD retains the ICAM-APD’s high level

of interference rejection.

There were, however, two problems encountered during the Government’s agent
vapor testing. In the first instance, the detectors did not alarm to GD vapor at ambient lab
temperature. The test data showed that the GD agent vapor was producing strong peaks
in the IMS signature, indicating good sensitivity, but the peaks were outside of the alarm
windows that are defined by the agent detection algorithm. These no-alarm conditions
can be improved with modification to the agent detection algorithm.

In the second instance, the M43-APD detectors did not alarm to HD at an elevated
temperature of +52 °C. There is a contaminant in the negative-mode IMS signature
which impedes the formation of a strong reactant ion, with 2 corresponding reduction in
the sensitivity to HD. The precise location of the contaminant could not be isolated, but it
appears to be within the M43A1 case assemblies. With some minor changes to the M43-
APD pneumatics, ETG believes that this problem can be overcome and the M43-APD
will have the same agent detection as the ICAM-APD.




2. INTRODUCTION

2.1 Test objectives. The M43A1 Upgrade Chemical Agent Detector (M43-APD) was
developed by ETG under contract to the U.S. Army ERDEC (DAAMO01-97-C-0033).
This contract was part of an engineering study to determine the feasibility of developing a
low-cost option to upgrade the capability of the existing M43A1 Chemical Agent
Detectors and extend their useful life.

Testing was conducted in two separate phases. In the first phase, ETG conducted
design verification testing of two prototype M43-APD detectors. This testing was
conducted prior to delivery of the prototypes to the Government, and was limited to
simulant testing using H-type and G-type simulants, and operational testing at low
temperature (-40 °F) and high temperature (+120 °F).

The second phase was government evaluation testing to characterize the agent-
detection performance and the false-alarm performance of the prototype detectors. The
second phase of testing was performed at ERDEC using not only the two ETG prototype
M43-APD detectors, but also prototype detectors from two other companies. The
objective of this testing was to validate contractor performance claims, and to provide a
comparison of the prototypes against each other and against the Army’s general
requirements for chemical-agent detection. :

2.9 Description of the equipment under test: M43A1 Upgrade Chemical Agent Detector.
The M43A1 Chemical Detector, part of the M8A1 Chemical Detection System, is and
will be for the immediate future the primary chemical detector for the U.S. forces
worldwide. Since its initial fielding in 1985, approximately 35,000 systems have been
manufactured and placed in over 20 countries. The M43A1 Upgrade Chemical Agent
Detector (M43-APD) has been developed at ETG to improve the performance and extend
the useful life of the current worldwide inventory.

The M43-APD is shown in Figures 1 and 2. In general, the M43A1 detector is
refurbished by removing the existing ionization detector (cell, pumps, electronics) and
replacing it with ETG’s IMS-based ICAM-APD sensor module. This approach improves
the performance over the baseline M43A1 detector in several ways. First, the IMS sensor
will detect blister agents (mustard gases and lewisite) which the baseline M43A1 does '
not. Second, the IMS sensor has a lower limit of detection for nerve agents, with
response times generally between 10 and 30 seconds. Third, the ETG sensor contains an
automatic cleardown following an alarm, eliminating the need for a soldier to manually
reset the detector. Finally, the ETG sensor is remarkably better at rejecting battlefield

interferences.




FIGURE 1. Prototype M43A41 Upgrade Chemical Agent Detector (M43-APD)
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2.2.1 Serial numbers of the M43-APD detectors. Two prototype M43-APD chemical
agent detectors were tested. The serial numbers are 980206-4 and 980206-5. Both
detectors are identical in physical configuration. Serial number 980206-4 is also referred
to as Detector 4 in this report and is the first Government prototype. Serial number
980206-5 is also referred to as Detector 5 in this report and is the second Government

prototype.
2.2.2 Software version. The version of the operating software and agent-detection

algorithm used during each phase of the testing is shown below in Table 1. For reference,
a summary of software development during the M43-APD development is included as

Table 2.

TABLE 1. Software version used during M43-APD testing

Test Software Version
Low temperature M502a

High temperature M502b

Simulant sensitivity M502a / M502b
Agent vapor M502b

M-field M502b / M502d

TABLE 2. Summary of improvements made to the ETG operating software and agent-
detection algorithm that have been made since ICAM-APD testing in July 97 (DAAMOI-
97-M-0071) and which have been incorporated into the M43-APD software.

Date Version Features and Changes

June 97 A422c Configuration baseline, delivered with 6 ICAM-APD detectors at the
conclusion of contract DAAMO01-97-M-0071.

June 97 A423c Provides additional interference rejection for AFFF.

Updated GA, GB, GD, VX detection windows based on testing during

June and July 1997. ‘

o Revised criteria which defines allowable positions of the reactant ion
peaks during startup.

e Revised the criteria that defines when the detector automatically re-
calibrates based on movement of the reactant ions.

e Revised agent-detection classifiers that are used during cold-
temperature operation.

e Raised the upper limit at which the ammonia-source heater is turned

Aug97  A425b




Date Version Features and Changes

on at cold temperatures.

Added hardware drivers and operator interfaces required to operate the
M43-APD.

Mar 98 M500

Mar98  M502a

Updated the agent-detection algorithm to improve GD sensitivity.

o Revised agent-detection classifiers that are used during cold-
temperature operation to correct for differences in the internal case
temperature between ICAM-APD and M43-APD.

e Corrected a software bug which was preventing the ammonia source
heater from turning on at low temperatures.

e Raised the upper limit at which the ammonia-source heater is turned
on at cold temperatures to correct for differences in the internal case
temperature between ICAM-APD and M43-APD.

Lowered the alarm thresholds for HD in order to allow the H
confidence sample to alarm following high-temperature storage.

7May98  M502b

Disabled the built-in test feature which chécks for a short across the
remote terminals in order to allow the M43-APD to operate with the
Government’s prototype battery box.

30 Aug 98  M502d

3. ETG DESIGN VERIFICATION TESTING: HIGH/LOW TEMPERATURE
AND SIMULANT SENSITIVITY

Design verification testing of the two prototype detectors was performed at ETG
from March through May 1998. The testing included climatic testing (high temperature
storage/operation, low temperature storage/operation), and simulant response testing.

Climatic testing was performed in ETG’s environmental chambers by
conditioning the detectors in a shutdown state, and then performing a startup test.
Following startup, the detectors were operated for four hours and confidence tests
performed at the end of this period.

Simulant response testing was performed using the standards generator that ETG
uses for acceptance testing of the CAM and ICAM-APD. The simulant concentrations
are the same as described in the CAM purchase descriptions for a “7-bar H” and “5-bar
G” response. The requirement is that the detectors alarm within 10 seconds to these
concentrations and then clear to a no-alarm status within two minutes.




The M43-APD detectors passed all design verification testing. Detailed test logs
are presented in Table 3 and Table 4.

During high temperature testing, the test data showed a contaminant in the
negative mode signature (blister mode). The contaminant interferes with formation of
both the negative reference peak and subsequently the ability of the H-simulant from
forming a well-defined ion peak. As a result, the detector has reduced sensitivity to the H
confidence sample, and as we discovered during the Govermnment’s agent vapor testing it
has also reduced the sensitivity to HD agent vapor. The source of the contamination
appears to be a material within the M43A1 case assembly which is outgassing at high
temperatures. The contaminant probably enters the sensor module through the sieve pack
assembly, which uses a vent to equalize pressure between the interior volume of the cell

and the case interior.

The precise source of the contamination has not yet been isolated, and it is
unlikely that a single component will be found which is the sole contributor. Regardless

of whether the source of contamination is found, there is one design approach to
minimize its impact. The current sieve pack vents to the inside of the case, therefore the

sieve breather effect is pulling case air into the sensor. The pneumatics can be modified
to vent to the outside of the case, probably through the inlet assembly.

TABLE 3. Test log, M43-APD design verification testing, detector S/N 980206-4

DATE DESCRIPTION COMMENTS
3/24/98 6:00 PM  STARTUP TEST (AMBIENT) PASSED
CONFIDENCE CHECK (AMBIENT) PASSED
H/G SIMULANT TEST PASSED

7:00PM MOVED TO EVC 001, BEGIN COLD SOAK

AT-40C
3/25/98  12:10PM STARTUP (40 C) PASSED (NOTE 1)
CONFIDENCE CHECK (-40 C) PASSED (NOTE 1)
5:28 PM CONFIDENCE CHECK (-30 C) PASSED (NOTE 1)
3/26/98 1:15PM CONFIDENCE CHECK (-30 C) PASSED (NOTE 1)
3:15PM BEGIN RAMP TO AMBIENT
TEMPERATURE
3/27/98 9:15AM STARTUP (AMBIENT) PASSED
CONFIDENCE CHECK (AMBIENT) PASSED




TABLE 3. Test log, M43-APD design verification testing, detector S/N 980206-4

NOTE 1 -- ALTHOUGH DETECTOR 4 PASSES THE PERFORMANCE CHECKS, THE
SIGNATURES SHOW BROAD-BAND NOISE WHICH EXCEED M43-APD / ICAM-APD
ACCEPTANCE CRITERIA. CAUSE WAS ISOLATED TO A GROUND LOOP CREATED BY
CONTACT BETWEEN THE IMS SENSOR MODULE AND THE NICKEL PLATING OF THE
M43A1 CASETOP. RE-TESTED ON 3/30 TO 4/1.

(NOTE THAT DETECTOR 418 THE FIRST OF TWO GOVERNMENT PROTOTYPES.

3/30/98 3:15PM STARTUP (AMBIENT) PASSED (RE-TEST)
CONFIDENCE CHECK (AMBIENT) PASSED (RE-TEST)
H/G SIMULANT TEST PASSED (RE-TEST)

5:45PM MOVED TO EVC 001, BEGIN COLD SOAK

AT-40C
3/31/98 8:38 AM  STARTUP (-40 C) PASSED (RE-TEST)
CONFIDENCE CHECK (-40 C) PASSED (RE-TEST)
4:30PM  CONFIDENCE CHECK (-30 C) PASSED (RE-TEST)
4/1/98 8:35 AM CONFIDENCE CHECK (-30 C) PASSED (RE-TEST)
8:45 AM BEGIN RAMP TO AMBIENT
TEMPERATURE
3:00PM CONFIDENCE CHECK (AMBIENT) PASSED (RE-TEST)
5/22/98 4:17PM  STARTUP (AMBIENT) PASSED (NOTE 2)
CONFIDENCE CHECK (AMBIENT) PASSED
H/G SIMULANT TEST PASSED

6:15PM MOVE TO EVC POOL NO. 0277, BEGIN HOT SOAK AT +52C

5/26/98 8:57 AM STARTUP (+52 C) PASSED
CONFIDENCE CHECK (+52 C) PASSED
1:16PM CONFIDENCE CHECK (+52 C) PASSED

NOTE 2 - FOLLOWING THE SUCCESSFUL COMPLETION OF LOW-TEMPERATURE TESTING,
THE TEST PROGRAM WAS INTERUPTED DUE TO PROBLEMS WITH DETECTOR 5, THE
SECOND OF THE TWO GOVERNMENT PROTOTYPES. DURING HIGH-TEMPERATURE
TESTING OF DETECTOR 5 (SEE TABLE 4 ENTRY FOR 3/31/98), THERE WAS A
CONTAMINANT IN BOTH THE NEGATIVE AND POSITIVE MODES. THE IMPACT OF THE
CONTAMINANT WAS TO INCREASE STARTUP TIME BY REDUCING SENSITIVITY TO THE H
CONFIDENCE SAMPLE. FOLLOWING AN INVESTIGATION, THE FOLLOWING CORRECTIVE
ACTIONS WERE IMPLEMENTED ON BOTH OF THE PROTOTYPE DETECTORS, AND THE
TEST PROGRAM WAS RE-STARTED. THE COMPONENTS WERE WASHED AND BAKED,
ACTIVATED CHARCOAL WAS ADDED TO THE VENT WITHIN THE SIEVE PACK ASSEMBLY,
THE INLET ASSEMBLY WAS REDESIGNED, AND THE H-ALARM THRESHOLD WAS

LOWERED.



TABLE 4. Test log, M43-APD design verification testing, detector S/N 980206-5

DATE DESCRIPTION COMMENTS

3/24/98 6:00 PM STARTUP TEST (AMBIENT) PASSED
CONFIDENCE CHECK (AMBIENT) PASSED
H/G SIMULANT TEST PASSED

7:00PM MOVED TO EVC 001, BEGIN COLD SOAK

AT-40C
3/25/98  12:10PM STARTUP (40 C) . PASSED
CONFIDENCE CHECK (-40 C) PASSED
5:37PM CONFIDENCE CHECK (-30 C) PASSED
3/26/98 1:32PM CONFIDENCE CHECK (-30 C) PASSED
3:15PM BEGIN RAMP TO AMBIENT
TEMPERATURE
3/27/98 9:30 AM  STARTUP (AMBIENT) ' PASSED
CONFIDENCE CHECK (AMBIENT) PASSED

3/30/98 5:00 PM MOVE TO EVC POOL NO. 0277, BEGIN HOT SOAK AT +52C
3/31/98 ~ 9:30 AM STARTUP (+52 C) FAILED (NOTE 3)

NOTE 3 -- DATA AND SIGNATURES SHOW A CONTAMINANT IN THE
POSITIVE MODE WHICH PROHIBITS FORMATION OF THE

NH3 REACTANT ION. CAUSE DETERMINED TO BE A LEAK IN

THE SIEVE PACK ASSEMBLY. CORRECTIVE ACTION WAS TO
REMOVE AND REPLACE THE SIEVE PACK ASSEMBLY. ALSO,
CONTAMINANTS IN THE NEGATIVE MODE ARE REDUCING SENSITIVITY
TO H CONFIDENCE SAMPLE. CORRECTIVE ACTIONS - WASHED
AND BAKED COMPONENTS, ADDED ACTIVATED CHARCOAL

TO VENTS WITHIN THE SIEVE PACK ASSEMBLY, RE-DESIGNED
INLET ASSEMBLY AND INLET CAP, LOWERED ALARM THRESHOLD
REQUIRED FOR H ALARM. RE-TESTED 5/22 TO 5/26.

5/22/98 5:30 PM  STARTUP (AMBIENT) PASSED (RE-TEST)
CONFIDENCE CHECK (AMBIENT) PASSED
H/G SIMULANT TEST PASSED

6:15PM MOVE TO EVC POOL NO. 0277, BEGIN HOT SOAK AT +52C

5/26/98 8:40 AM STARTUP (+52 C) PASSED
CONFIDENCE CHECK (+52 C) PASSED
1:28 PM CONFIDENCE CHECK (+52 C) | PASSED

10




4. GOVERNMENT TESTING, AGENT VAPOR

Two prototype M43-APD detectors were subjected to agent-vapor evaluation
testing at the ERDEC surety laboratories from 3 Aug to 18 Aug 1998. ETG personnel
were present to support testing, perform maintenance and capture detector digital data.
Table 5 summarizes the agent test results.

In general, the M43-APD detectors performed very well. The electronics, pumps,
sensor and other hardware operated through the duration of the testing without a single
failure. The agent vapor testing showed that the sensitivity and response times for the
M43-APD are comparable to those established by ETG’s ICAM-APD. Battlefield
interference testing also showed that the M43-APD retains the ICAM-APD’s high level
of interference rejection. Most test trials resulted in proper alarms as expected. The
exceptions are described below.

In most cases GD did not alarm at ambient lab temperature (+20 °C). Analysis
showed that the GD agent vapor produced strong peaks in the IMS signature, indicating
good sensitivity. However, the position of the peak was not within the alarm criteria for
GD as defined by the agent detection algorithm. The positions for all IMS peaks (reactant
jon reference and agent) were at longer drift times than normal (to the right). This caused
the peak location ratios (PLR) to be smaller than normal (to the left). Although these no-
alarm conditions could be improved by modifying the GD peak position criteria, the
improved agent detection may come at the expense of increased false alarms. Evaluation
of interference materials with peaks in this region showed a potential for false alarms.
One possibility is that replacing the sieve pack with newly charged one would restore the
peak drift times and ratios to their normal values. Any hardware evaluation would
require additional effort to isolate the cause of this observation.

Tn most cases GB alarmed at low temperature (-30 °C), but two misses did occur.
The GB peak location ratios were near the lower edge of the defined window. This
window could be expanded. Evaluation of interference material peaks showed no new
potential GB false alarms in the region of interest. However, as with GD, a hardware
evaluation may produce an action for restoring peak positions.

VX detection was very good at all conditions. In the case of ambient
temperature, some no-alarms occurred earlier in the day before the concentration of VX
was accurately established. Also, prior to VX testing, high concentration HD was
performed at 50 mg/m3 and significant HD peaks were observed, sometimes producing
HD alarms before a VX alarm was triggered. As time went on, the residual HD
disappeared and VX was detected.

Both H confidence sample and HD agent detection were affected by high
temperature operation. The test chamber temperature was +52 °C, while the internal
detector temperature was observed to be +53 to +54 °C. In most cases an H-simulant and
HD peaks positions were in the HD window, but the amplitudes (SECD) were below the

11




alarm threshold. The negative reactant ion (Rx-) peak was observed to be a triple peak,
rather than the normal single peak. It should be noted that during outdoor interference
testing on 31 Aug, the ambient temperature was +34 °C, but because of sun loading the
internal detector temperature was measured at +48 to 49 °C. Under these conditions, no
triple peak was observed for the Rx- ion and the H confidence sample alarmed

consistently with a very strong peak.

TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1 998

Alarm Clear

Date | Agent | Conc. RH Temp. | Det# Response Time Time Notes
(ug/L) (°C) (mm:ss) | (mm:ss)

8/3/98 GD 0.091 0% 20 1 NO ALARM 1
8/3/98 GD 0.091 0% 20 1 NO ALARM 1
8/3/98 GD 0.091 0% 20 1 NO ALARM 1
8/3/98 GD 0.091 0% 20 2 NO ALARM 1
8/3/98 GD 0.091 0% 20 2 NO ALARM 1
8/3/98 GD 0.091 0% 20 2 NO ALARM 1
8/4/98 GD 0.122 90 20 1 NO ALARM 1
8/4/98 GD 0.122 90 20 2 NO ALARM i
8/4/98 GD 0.13 90 20 1 NO ALARM 1
8/4/98 GD 0.13 90 20 2 NO ALARM 1
8/4/98 GD 0.122 90 20 1 NO ALARM 1
8/4/98 GD 0.122 90 20 2 NO ALARM 1
8/4/98 GD 1.017 90 20 1 NRV LOW 01:13 01:54
8/4/98 GD 1.017 90 20 2 NO ALARM 1
8/4/98 GD 1 90 20 1 NRV LOW 00:10 00:37
8/4/98 GD 1 90 20 2 NO ALARM 1
8/4/98 GD 1 90 20 1 NRV LOW 00:20 00:47
8/4/98 GD 1 90 20 1 NRV LOW 00:40 2
8/4/98 GD 1 90 20 2 NO ALARM 1
8/4/98 GD 1 90 20 2 NO ALARM 1
8/5/98 GA 0.104 2 20 1 NRV LOW 00:32 00:30
8/5/98 GA 0.104 2 20 2 NRV LOW 00:13 00:33
8/5/98 GA 0.115 2 20 1 NRV LOW 00:19 00:29
8/5/98 GA 0.115 2 20 2 NRV LOW 00:15 00:30
8/5/98 GA 0.116 2 20 1 NRV LOW 00:20 00:30
8/5/98 GA 0.116 2 20 2 NRV LOW 00:10 00:30
8/5/98 GA 0.14 92 20 1 NRV LOW 00:23 00:18
8/5/98 GA 0.14 92 20 2 NRV LOW 00:15 00:30
8/5/98 GA 0.111 92 20 1 NRV LOW 00:25 00:30
8/5/98 GA 0.111 92 20 2 NRV LOW 00:13 00:29
8/5/98 GA 0.119 92 20 1 NRV LOW 00:34 00:29
8/5/98 GA 0.119 92 20 2 NRV LOW 00:14 00:31
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TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1998

Alarm Clear
Date | Agent | Conc. RH | Temp. | Det# Response Time Time Notes
(ug/L) (°C) (mm:ss) | (mm:ss)
8/6/98 GB 0.099 3 20 1 NRV LOW 00:20 00:19
8/6/98 GB 0.099 3 20 2 NRV LOW 00:18 00:22
8/6/98 GB 0.113 3 20 1 NRV LOW 00:17 00:20
8/6/98 GB 0.113 3 20 2 NRV LOW 00:20 00:24
8/6/98 GB 0.117 3 20 1 NRV LOW 00:17 00:19
8/6/98 GB 0.117 3 20 2 NRV LOW 00:18 00:19
8/6/98 GB 0.108 90 20 1 NRV LOW 00:16 00:20
8/6/98 GB 0.108 90 20 2 NRV LOW 00:18 00:19
8/6/98 GB 0.109 90 20 1 NRV LOW 00:20 00:20
8/6/98 GB 0.109 90 20 2 NRV LOW 00:18 00:19
8/6/98 GB 0.114 90 20 1 NRV LOW 00:15 00:19 .
8/6/98 GB 0.114 90 20 2 NRV LOW 00:17 00:19
8/7/98 HD 1.933 3 20 1 BLS LOW 00:06 00:30
8/7/98 HD 1.933 3 20 2 BLS LOW 00:03 00:29
8/7/98 HD 2.12 3 20 1 BLS LOW 00:04 00:29
8/7/98 HD 2.12 3 20 2 BLS LOW 00:03 00:26
8/7/98 HD 2.047 3 20 1 BLS LOW 00:06 00:29
8/7/98 HD 2.047 3 20 2 BLS LOW 00:09 00:27
8/7/98 HD 2.197 88 20 1 BLS LOW 00:07 00:29
8/7/98 HD 2.197 88 20 2 BLS LOW 00:07 00:30
8/7/98 HD 2.154 88 20 1 BLS LOW 00:03 00:29
8/7/98 HD 2.154 88 20 2 BLS LOW 00:08 00:29
8/7/98 HD 2.258 88 20 1 BLS LOW 00:04 00:29
8/7/98 HD 2.258 88 20 2 BLS LOW 00:04 00:26
8/7/98 HD 36 3 20 1 BLS LOW 00:05 01:10
8/7/98 HD 36 3 20 2 BLS LOW 00:07 01:03 3
8/7/98 HD 34 3 20 1 BLS LOW 00:06 01:07
8/7/98 HD 34 3 20 2 BLS LOW 00:02 00:57
8/7/98 HD | 52.917 3 20 1 BLS LOW 00:06 01:30 3
8/7/98 HD | 52917 3 20 2 BLS LOW 00:03 00:59
8/8/98 VX ? 3 20 1 NRV LOW 01:27 00:11 4,5
8/8/98 VX ? 3 20 2 NRV LOW 01:48 00:26 4,5
8/8/98 VX ? 3 20 1 NO ALARM 00:00 4,5
8/8/98 VX 0.058 3 20 2 NRV LOW 00:25 00:21
8/8/98 VX 0.058 3 20 1 NRV LOW 00:55 00:26
8/8/98 VX 0.15 3 20 1 NRV LOW 00:10 00:25
8/8/98 VX 0.15 3 20 2 NRV LOW 00:13 00:23
8/8/98 VX 0.29 90 20 i NO ALARM 00:00 4,5
8/8/98 VX 0.11 90 20 2 NRV LOW 01:16 00:20
8/8/98 VX 0.1 90 20 1 NRV LOW 00:38 00:18
8/8/98 VX 0.1 90 20 1 NRV LOW 00:09 00:25
8/8/98 VX 0.31 90 20 2 NRV LOW 00:12 00:23
8/8/98 VX 0.31 90 20 1 NRV LOW 00:02 00:30
8/8/98 VX 0.31 90 20 1 NRV LOW 00:15 00:24
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TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1998

Alarm Clear
Date | Agent | Conc. RH | Temp. | Det# Response Time Time Notes
(ug/L) (°O) (mm:ss) | (mm:ss)
8/10/98 | HD 2.06 25 52 1 NO ALARM 6
8/10/98 | HD 2.06 25 52 2 NO ALARM 6
8/11/98 | GB 0.112 0 -30 1 NO ALARM 7
8/11/98 | GB 0.112 0 -30 2 NRV LOW 00:08 00:22
8/11/98 | GB 0.112 0 -30 1 NO ALARM 7,8
8/11/98 | GB 0.112 0 -30 2 NRV LOW 00:05 00:24
8/11/98 | GB 0.104 0 -30 1 NRV LOW 00:12 00:23
8/11/98 | GB 0.104 0 -30 2 NRV LOW 00:06 00:22
8/11/98 | GB 0.104 0 -30 1 NRV LOW 00:24 00:20
8/11/98 | GB 0.104 0 -30 2 NRV LOW 00:20 00:11
8/12/98| GD | 0.114 0 -30 1 NRV MED 00:16 00:25
8/12/98 | GD 0.114 0 -30 2 NRV MED 00:07 00:25
8/12/98 | GD 0.114 0 -30 1 NRV MED 00:12 00:33
8/12/98 | GD 0.114 0 -30 2 NRV MED 00:07 00:24
8/1298 | GD 0.114 0 -30 1 NRV MED 00:14 00:25
8/12/98 | GD 0.114 0 -30 2 NRV MED 00:07 00:24
8/13/98 { GB 0.121 29 52 1 NRV LOW 00:20 00:20
8/13/98 | GB 0.121 29 52 2 NRV LOW 00:21 00:21
8/13/98 | GB 0.121 29 52 1 NRV LOW 00:19 00:20
8/13/98 | GB 0.121 29 52 2 NRV LOW 00:20 00:23
8/13/98 | GB 0.125 29 52 1 NRV LOW 00:20 00:20
8/13/98 | GB 0.125 29 52 2 NRV LOW 00:20 00:20
8/13/98 | GB 0.125 29 52 1 NRV LOW 00:16 00:20
8/13/98 | GB 0.125 29 52 2 NRV LOW 00:19 00:20
8/13/98 | GD 0.126 29 52 1 NRV LOW 01:20 00:20
8/13/98 | GD 0.126 29 52 2 NRV LOW 00:08 00:20
8/13/98 | GD 0.126 29 52 1 NRV LOW 00:07 00:20
8/13/98 | GD 0.126 29 52 2 NRV LOW 00:09 00:21
8/13/98 | GD 0.118 29 52 1 NO ALARM 1
8/13/98 | GD 0.118 29 52 2 NRV LOW 00:08 00:20
8/13/98 | GD 0.118 29 52 1 NRV LOW 00:14 00:23
8/13/98 | GD 0.118 29 52 2 NRV LOW 00:08 00:21
8/14/98 | VX 0.055 26 52 1 NRV LOW 00:28 00:23
8/14/98 | VX 0.055 26 52 2 NRV LOW 00:08 00:23
8/14/98 | VX 0.055 26 52 1 NRV LOW 00:15 00:26
8/14/98 | VX 0.055 26 52 2 NRV LOW 00:06 00:26
8/14/98 | VX 0.055 26 52 1 NRV LOW 00:30 00:31
8/14/98 | VX 0.055 26 52 2 NRV LOW 00:19 00:26
8/17/98 | HD 2.63 0 0 1 BLS MED 00:07 00:50
8/17/98 | HD 1.93 0 0 2 BLS LOW 00:07 00:46
8/17/98 | HD 1.93 0 0 1 BLS MED 00:06 00:47
8/17/98 | HD 1.93 0 0 2 BLS LOW 00:05 00:33
8/17/98 | HD 1.93 0 0 1 BLS LOW 00:05 00:47
8/17/98 | HD 1.93 0 0 2 BLS LOW 00:04 00:44
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TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1998

Alarm Clear
Date | Agent | Conc. RH Temp. | Det# Response Time Time Notes
(ug/L) (°C) (mm:ss) | (mm:ss)
8/18/98 | VX 0.09 0 0 1 NRV LOW 01:27 00:22
8/18/98 | VX 0.09 0 0 2 NRV LOW 00:37 00:23
8/18/98 | VX 0.09 0 0 1 NRV LOW 01:38 00:23 9
8/18/98 | VX 0.07 0 0 2 NRV LOW 00:48 00:22
8/18/98 | VX 0.07 0 0 1 NRV LOW 00:49 00:23
8/18/98 | VX 0.07 0 0 2 NRV LOW 00:14 00:28

Notes
1. GD peaks are present, but just outside the alarm window established by the
detection algorithm.
Cleardown time was not recorded.
Detector realarmed following cleardown.
VX concentration uncertain.
Residual HD peaks observed from previous tests.
Multiple peaks in the vicinity of the negative reactant ion shown that there is
negative-mode contaminant at +52 °C which reduces the sensitivity to HD.
Detector also did not respond to the H confidence sample.
7. GB peaks are present, but just outside the alarm window established by the
detection algorithm.
Detector alarmed after the agent vapor was removed.
9. Detector recalibrated approximately 1 minute into the challenge, and then
alarmed immediately afterward.

SR S

®

5. GOVERNMENT TESTING: INTERFERENCES

Two prototype M43-APD detectors were subjected to outdoor interference testing
at the ERDEC M-Field test site from 31 Aug to 3 Sep 1998. ETG personnel were present
to support testing, perform maintenance and capture detector digital data. Each detector
was subjected to three trials of each interference challenge. Time was allowed between
each trial for each detector to clear before the next trial. Between each different
interference, confidence checks were performed to verify detector operation. On every
occasion, both detectors alarmed properly to the confidence sample.

On the first day of testing, the detector operating software had to modified to
make the prototype detectors compatible with the new battery box that ERDEC had
developed as a replacement for the BA3517/U. The M43-APD has a built-in test feature
which checks the remote terminals for a short in the field wire which connects to the M42
remote alarm. The Government’s prototype battery box has a feature which sends voltage
across the remote terminals when the battery voltage is low. This feature fools ETG’s
built-in test into thinking that there is a short across remote terminals.
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The Government’s prototype battery box has a diode-protected circuit which can
be used by the M43-APD built-in test. It is a simple hardware fix which requires only
that the positive and negative polarity of the M43-APD test signal be reversed to match
the polarity of the Government’s circuit. ‘ :

Table 6 summari_zes the interference test results. Most test trials resulted in no
false alarms. The exceptions are described below.

JP8 fuel vapor caused false alarms in 3 of 6 trials. JP8 produced two peaks, both
of which occurred in VX windows and displayed a false alarm. The peak second
difference amplitudes (SECD) were not large, but were higher than the VX alarm

threshold. The VX peak SECD criteria is quite low to accommodate the required low
concentration (0.04 mg/m3) of purified VX. M56 turbine exhaust caused false alarms in
4 of 6 trials. All of these alarms occurred immediately after the turbine was shut off at
the end of each trial. Also, M56 exhaust did not produce any peaks until shut down. It
was learned that the M56 turbine purges residual JP8 fuel at shut down. Examination of
IMS feature data revealed that the peaks produced by the assumed M56 exhaust were in
the same positions as for JP8 fuel vapor and caused VX alarms. Thus, the M56 turbine’
exhaust did not cause false alarms, but the residual JP8 did.

DS2 caused a false alarm in 1 of 6 trials. Two peaks were observed in the positive
mode. One had a large amplitude, but was not in any agent window. The second hada
small amplitude and was in a GB window. The peak SECD was below the GB alarm
criteria in most cases, but occasionally grew to a value slightly above the alarm threshold

and caused an alarm. :

Yellow smoke false alarmed in 6 of 6 trials HD, L, VX and GB; violet smoke
alarmed 3 of 6 times as L; and green smoke alarmed 6 of 6 times as GB. All colored
smokes created interference peaks in both the negative and positive detection polarities.
Yellow smoke had large peaks in the HD and Lewisite windows as well as large peaks in
the GB and VX windows. Violet smoke produced a large peak in the Lewisite window.
Green smoke produced a large peak in a GB window. Green smoke had significant effect
on the IMS spectrum, causing broad unresolved peaks and sometimes eliminating the

positive reactant ion (Rx+) completely.
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TABLE 6. Battlefield interference testing of M43-APD, 31 Aug to 3 Sep 1

998

INTERFERENCE

DISTANCE
(FEET)

FALSE ALARMS /
TRIALS

TIME OF
EXPOSURE

(MIN.)

Notes

GAS EXHAUST

10

0/6

2

DIESEL EXHAUST

10

0/6

GAS VAPOR

5

0/6

BURNING GAS

15

0/6

DIESEL VAPOR

5

0/6

BURNING DIESEL

15

0/6

KEROSENE VAPOR

5

0/6

BURNING KEROSENE

15

0/6

JP8 FUEL VAPOR

5

3/6

VX

JP8 BURNING

15

0/6

BURNING CARDBOARD

15

0/6

BURNING WOOD

35

0/6

DOUSED FIRE

22

0/6

BURNING TIRE

22

0/6

WHITE PHOSPHOROUS

50

0/6

YELLOW SMOKE

50

6/6

NNNNNNNNNNNNWNN

VIOLET SMOKE

50

3/6

RED SMOKE

50

0/6

GREEN SMOKE

50

6/6

HTH

5

0/6

BLEACH

10

0/6

SUPER TROPICAL BLEACH

10

0/6

DS2

10

1/6

GB

AFFF

10

0/6

BREAKFREE (CLP)

0/6

RBC

0/6

LSA OIL

0/6

INSECT REPELLENT
AEROSOL

WlWwiwlw

0/6

NNNNMNNNNNNN
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TABLE 6. Battlefield interference testing of M43-APD, 31 Aug to 3 Sep 1998

INTERFERENCE DISTANCE || FALSE ALARMS/ TIME OF Notes
(FEET) TRIALS EXPOSURE
(MIN.)
INSECT REPELLENT LOTION 3 0/6 2
INSECTICIDE 3 0/6 2
M56 TURBINE EXHAUST 25 4/6 2 VX, note 1
M56 FOG OIL SMOKE 50 0/6 2
M76 GRENADE 20 0/6 5 (SECONDS)
TOTALS
ALARMS / TRIALS 23/198 11.6%
MATERIALS CAUSING ALARMS 6/33 182%
Notes:

1) Post alarm. False alarm occurred when turbine shut off and JP8 fuel is
automatically purged from system. Since this is a false alarm to JP8 vapor, the
materials causing alarm becomes 5/33 or 15.2%.

6. TEST INCIDENT REPORTS

During the testing, five test incident reports (TIR) were generated. Detailed
discussions are given in the following pages. A summary is provided in Table 7, below.

TABLE 7. Summary of Test Incident Reports.

TIR No. Description

1 Signal shows excessive peak-to-peak noise during low-temperature
operation.
2 Detector did not start up within 30 minutes following hot storage.

Detectors do not alarm to GD vapor.

4 Detectors will not alarm to H confidence sample or HD vapor following
hot storage.

5 Detectors display Remote Alarm Error when connected to prototype
battery boxes.
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Test Incident Report #1

Program: DAAMO01-97-C-0033 M43Al Upgrade and Feasibility Analysis

Reported by: Glenn Weaver

Equipment: 2428980 M43-APD Chemical Agent Detector

S/N: 980206-4

Date: March 25, 1998

Test Location: ETG Environmental Chamber No. EVC-001

Nature of Operation: Startup at -40°C, following 17 hours of storage at -40°C
Problem: Signal shows excessive peak-to-peak noise during low-temperature operation.
Discussion: Following low-temperature storage, the detector was started up at -40 °C.
The detector successfully started and alarmed to the confidence sample, but the

oscilloscope showed a broadband noise which appeared to exceed the acceptance test
criteria. The signature plots confirmed this.

Repair Action: Removed the nickel plating from the inside surface of the casetop in the
immediate vicinity of the hole in the casetop where the inlet assembly passes through.

Cause of Problem: The cause of noise was isolated to a ground loop created by contact
between the IMS sensor module and the nickel plating of the M43A1 casetop. The
contact was occurring at the point where the aluminum inlet housing goes through the
case top.

Corrective Action: The short-term solution was to scrape away the nickel plating from
around the hole in the casetop where the inlet passes through. Long-term design solutions
are to isolate the sensor using an electrically-insulating gasket, or to improve the tolerance
stackup so that there is no contact with the nickel plating.
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Detector 980206-4, low-temperature storage/operation; signatures taken during operation
at -40 °C show excessive broad-band noise.
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Detector 980206-4, low-temperature storage/operation; signatures taken during operation
at -40 °C following repair. Cause of the noise was isolated to a ground loop due to
contact between the IMS sensor and the nickel plating in the casetop
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Test Incident Report #2

Program: DAAMO01-97-C-0033 M43A1 Upgrade and Feasibility Analysis

Reported by: Jeff Siebert

Equipment: 2428980 M43-APD Chemical Agent Detector

S/N: 980206-5

Date: March 31, 1998

Test Location: ETG Environmenfal Chamber Pool No. 0277

Nature of Operation: Startup at +52°C, following 16 hours of storage at +52°C

Problem: Detector did not start up within 30 minutes following hot storage.

Discussion: Following non-operational storage at +52 °C, the detector was upcapped and
power turned on. After 5 minutes in STANDBY, the detector had not normalized and
displayed CAL ERR (failure to calibrate). After 30 minutes the detector still had not
calibrated and the test was stopped.

Repair Action: Washed and baked all components, added activated charcoal to vents
within the sieve pack assembly, replaced the sieve pack assembly due to suspected leak,
redesigned the inlet assembly and inlet cap, and lowered the alarm threshold required for
H alarm. ‘

Cause of Problem: The cause of the failed startup was a contaminant in the positive
mode which prevented the positive reference ion peak (NH;) from forming. When a
reference ion peak is not present, the detector will not calibrate. In addition, there was a
contaminant in the negative mode signature which interferes with formation of both the
negative reference peak and subsequently the ability of the H-simulant from forming a
well-defined ion peak. As a result, the detector will not alarm to the H confidence sample
because the second difference amplitude of the H-simulant peak is below the alarm
threshold. The source of the contamination appears to be a material within the M43A1
case assembly which is outgassing at high temperatures. The contaminant probably
enters the sensor module through the sieve pack assembly, which uses the vent to
equalize pressure between the interior volume of the cell and the case interior.

Corrective Action: The precise source of the contamination has not yet been isolated,
and it is unlikely that a single component will be found which is the sole contributor.
Regardless of whether the source of contamination is found, there is one design approach
to minimize its impact. The current sieve pack vents t0 the inside of the case, therefore
the sieve breather effect is pulling case air into the sensor. The pneumatics can be
modified to vent to the outside of the case, probably through the inlet assembly.
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Detector 980206-5, high-temperature storage/operation; signatures taken during backflush
at +52 °C, approximately 30 minutes after initial power. Detector was unable to calibrate

following storage at +52 °C for 20 hours; the cause is a contaminant in the positive mode

which is preventing the NHj ion peak from forming.
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Detector 980206-4, high-temperature storage/operation; signature of an H confidence
sample taken during operation at + 52 °C, 15 minutes after initial power on following 90
hours of storage at +52 °C. Detector does not alarm to the H confidence sample because
the second difference amplitude of the H-simulant ion peak is SECD=266, which is
below the alarm threshold of SECD=500.

23




1500

1Apr 98 file name: 1LC02.sig

polariy:  NEG

amplitude
. 500 750 1000 1250

2?0

-

rﬂ—-—r..wf‘. T T T ——— ,
100 200 300 400 500 600 700 800 900

drift(bins)
8
-~ 4 1 Apres fle name: 1LD02sig
1 sigh: 1002003
polarity:  POS
21
o
o
k=]
22
o~
E |
m -
ol
[=3
0
[=]
21 /_/\/\—\\ N
s
e A S— e ey
) 100 200 300 400 500 s00 700 800 900
drift(bins)

Signatures of an air sample drawn from the interior of detector 980206-5 after the
detector had been stored at +52 °C for 16 hours. Sample was acquired by attaching a 1-ft
Viton tube to the inlet of detector 980206-1, just cracking open detector case, and
inserting the Viton tube inside the case. Long startup times are being caused by
contaminants which build up inside the M43A1 cases at high temperatures and are
working their way inside the IMS closed loop system.
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Test Incident Report #3

Program: DAAMO01-97-C-0033 M43A1 Upgrade and Feasibility Analysis
Reported by: George Lozos

Equipment: 2428980 M43-APD Chemical Agent Detector

S/N(s): 980206-4 and 980206-5

Date: Aug 3, 1998

Test Location: ERDEC Surety Lab Building E3510

Nature of Operation: Agent vapor testing at room temperature

Problem:. Detectors do not alarm to GD vapor

Discussion: On the first day of agent vapor testing, the detectors did not alarm to GD at
ambient lab temperature (+20 °C).

Repair Action: No repairs were made.

Cause of Problem: GD agent vapor produced strong peaks in the IMS signature,
indicating good sensitivity. However, the position of the peak was not within the alarm
criteria for GD as defined by the agent detection algorithm. The positions for all IMS
peaks (reactant ion reference and agent) were at longer drift times than normal (to the
right). This caused the peak location ratios (PLRs) to be smaller than normal (to the left).
Corrective Action: These no-alarm conditions could be improved by modifying the GD
peak position criteria, but the improved agent detection may come at the expense of
increased false alarms. Evaluation of interference materials with peaks in this region
showed a potential for false alarms. One possibility is that replacing the sieve pack with
newly charged one would restore the peak drift times and ratios to their normal values.
Any hardware evaluation would require additional effort to isolate the cause of this

observation.
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Test Incident Report #4

Program: DAAM01-97-C-0033 M43A1 Upgrade and Feasibility Analysis
Reported by: Glenn Weaver '

Equipment: 2428980 M43-APD Chemical Agent Detector

S/N(s): 980206-4 and 980206-5

Date: Aug 10, 1998

Test Location: ERDEC Surety Lab Building E3510

Nature of Operation: Hot-temperature startup following storage at +52 °C

Problem:. Detectors will not alarm to H confidence sample or HD vapor following hot
storage. ‘

Discussion: Detectors had been shutdown at ambient room temperature for 40 hours
following VX vapor testing, also at ambient room temperature. At 7:30 am the test crew
ramped the environmental chamber to +52 °C with detectors in shutdown state.
Detectors were powered on after 2 hours of storage. Detectors were able to calibrate and
successfully alarm to the G confidence sample, but did not alarm to the H-confidence
sample or the HD vapor at 2.0 ug/L.

Repair Action: None. When detectors were removed from the chamber, the signatures
immediately cleaned up and the detectors alarmed to the H confidence sample.

Cause of Problem: This problem was first observed during design verification testing at
ETG (see TIR #2), but the symptoms were not as pronounced during DVT as they were
during agent testing. At ETG, the detectors were stored for 96 hours at +52 °C and were
able to alarm to confidence sample. There is a contaminant in the negative mode
signature which interferes with formation of both the negative reference peak and
subsequently the ability of the H-simulant and HD vapor from forming a well-defined ion
peak. As aresult, the detector will not alarm to either sample because the second
difference amplitude of the H-simulant peak is below the alarm threshold. The source of
the contamination appears to be a material within the M43A1 case assembly which is
outgassing at high temperatures. The contaminant probably enters the sensor module
through the sieve pack assembly, which uses a vent to equalize pressure between the
interior volume of the cell and the case interior.

Corrective Action: The precise source of the contamination has not yet been isolated,
and it is unlikely that a single component will be found which is the sole contributor.
Regardless of whether the source of contamination is found, there is one design approach
to minimize its impact. The current sieve pack vents to the inside of the case, therefore
the sieve breather effect is pulling case air into the sensor. The pneumatics can be
modified to vent to the outside of the case, probably through the inlet assembly
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~ Test Incident Report #35

Program: DAAMO01-97-C-0033 M43A1 Upgrade and Feasibility Analysis

Reported by: Glenn Weaver

Equipment: 2428980 M43-APD Chemical Agent Detector

S/N(s): 980206-4 and 980206-5

Date: Aug 3, 1998

Test Location: ERDEC M-Field

Nature of Operation: Operation with Government protot;'pe battery boxes
Problem:. Detectors display Remote Alarm Error when connected to prototype battery

boxes.

Discussion: ERDEC has developed a new battery box as a replacement for the
BA3517/U. When the detectors were connected to the new batteries, the built-in test
detected a short across the remote terminals and subsequently displayed the error
message. When connected to the original BA3517/U, the detectors do not display this

€rror.

Repair Action: Downloaded new software version M502d, which disables the built-in
test for a short across the remote terminals.

Cause of Problem: The Government’s new battery has a feature which sends voltage
across the remote terminals when the battery voltage is low. This feature fools ETG’s
built-in test into thinking that there is a short across the remote terminals.

Corrective Action: The Government’s new battery box has a diode-protected circuit
which can be used by the M43-APD built-in test. It is a simple hardware fix which
requires only that the positive and negative polarity of the M43-APD test signal be
reversed to match the polarity of the Government’s circuit.
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2. CONCLUSIONS

Over a six-month period of testing the prototype M43-APD Chemical Agent
Detector, the results have been very favorable. The main objective in this feasibility
study was to demonstrate that ETG’s IMS-based sensor module and agent-detection
algorithm can be successfully integrated into the M43A1 detector. This objective has
been met. The ICAM cell, APD electronics, power supplies, display, sieve pack,
manifold, and communication ports were each successfully repackaged to fit within the
M43A1 case assembly. The design is essentially complete and is ready for transition to
production; M43A1 detectors can be refurbished economically and in large quantities.
The M43-APD operator interface has been simplified to require only two steps; plug in
the power and perform a confidence test.

There were no hardware (pumps, cell, electronics) failures reported for any
components during either the design verification testing or the Government evaluation
testing. On each day during the Government’s testing, the M43-APD detectors were
ready to go, which is a reflection of the maturity of ETG’s APD sensor technology. From
this aspect the M43-APD design should be considered a low risk.

Testing also showed that our agent-detection algorithm, which has been tested on
numerous occasions by the Government, is directly transferable from the ICAM-APD to
the M43-APD. Again this is a reflection of the maturity of the proposed upgrade.

Despite the overall success of the detectors during this test program, there were
two problems encountered during agent-vapor testing which require some discussion.
First, the detectors did not alarm to GD vapor at ambient lab temperature (+20 °C).
ETG’s analysis of this problem showed that the GD agent vapor was producing strong
peaks in the IMS signature, indicating good sensitivity. The position of the peaks,
however, was outside of the alarm windows that are defined by the agent detection
algorithm. These no-alarm conditions can be improved with modification to the detection
algorithm, but the improved agent detection may come at the expense of increased false

alarms.

From our past experience, we know that insect repellents produce IMS peaks in
the vicinity of the GD peaks, and that expanding the alarm windows for GD may produce
false alarms to insect repellents. With this in mind, ETG used laptop computers during
M-Field testing to collect IMS signatures of the various materials, including insect
repellents, in order to make a quantitative evaluation of the impact of widening the GD
alarm windows. The data showed that the insect repellents produce peaks close to the
GD windows, but none had amplitudes which would have produced an alarm, even if the
GD windows are widened to the point where GD would have produced alarms in the

agent vapor tests.

Also during agent-vapor testing, the M43-APD detectors did not alarm to HD at
an elevated temperature of +52 °C. The signature data taken during these tests shows that
there is a contaminant in the negative-mode signature that is impeding the formation of a
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strong reactant ion, with a corresponding reduction in the sensitivity to HD. ETG can not
be sure, but we believe that this contaminant is a material which is outgassing from the
M43A1 case assemblies. The contaminant peaks disappeared almost immediately after
the detectors were removed from the environmental chambers and returned to room
temperature. It is important to note that the contaminant does not affect blister-agent
detection at lower temperatures and that nerve-agent detection is not affected.

During the first day of M-Field testing, the air temperature was 90 °F and the
detectors were operated in the full sun. The internal temperature of the detector is
continuously monitored by the operating software; the test data from M-Field measured
the internal temperature at +48 °C, which is only 6 °C lower than the internal temperature
measured during the HD testing. The M-Field test signatures do not show the negative-
mode contaminant and they responded to the confidence samples 100% of the time. In
other words, the contaminant is only affecting operation in the extreme high-temperature
conditions. ' '

The contamination is an important failure which ETG has taken very seriously.
The precise source of the contamination has not yet been isolated, and it is unlikely that a
single component will be found which is the sole contributor. Regardless of whether the
source of contamination is found, there is one design approach to minimize its impact.
The current sieve pack vents to the inside of the case, therefore the sieve-breather effect
pulls case air into the sensor. The pneumatics can be modified to vent to the outside of
the case, probably through the inlet assembly.
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Startup Test Checklist and Test Data Sheet

Detector SN __ 280206 - ¥ Date: J-RY%- 7?

Software Ver. So6a -1 Time:

%00

Location: _CAM C:'-EAA/lzooM

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

Connect communication cable and begin “Logall” file. 4YA001.DAT

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.
E. Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time Z'319

Display goes blank approx. 15 seconds after READY

Tested by: /// .

Form M43-DVT-001

ass Fail

8/

PN,
————
——
B

NNNNNN)

\

Date 3-24-9%¢

Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SN _ 98006 -4 Date: J3-24-96
Software Ver. So2 -1 Time: 1505

Location: _<Am Q_gﬁukoo,u.

1. Connect communications cable and begin “Logall”

\
} A. Record datafile name YA 00/ . DAT
|

(Attach copy of data with test records)

B.  Use menu to turn on display (optional) 1A002. 31 & 'C ~AIR
A
2. “H” Simulant Test é i s
C. Alarm response Pass Fail
Challenge Time | sec N/A
Time to Alarm 4 sec N/A
~ Horn Sounds /
Display correctly identifies Blister (Note 1) N
Record response(s) BLST mMed
NERY MeD
Cleardown less than 5 minutes after alarm i

Record cleardown time . AC sec
Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail

Challenge Time | sec N/A
Time to Alarm 5 sec N/A
Homn Sounds e
Display correctly identifies Nerve (Note 2) S

Record response(s) NERY _Lew

BLST . Low/

Cleardown less than 5 minutes after alarm S

Record cleardown time 37 se¢

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: ,ﬁ Date 3-24.98

Form M43-DVT-002 Rev 0 (March 24, 1998)




H/G Simulant Test Data Sheet

Detector S/N 980206- % Date: 3-294-9¢
Software Ver. Soa -1 Time: 1G-S 18:15
Location: CAM 'Céswkoém , //4,,,2} %

1. Connect communications cable and begin “Logall”

A.Record datafile name 4A00) DAY

(Attach copy of data with test records) JA003. 514 F-AiR.
B. Use menu to turn on display (optional) _ HoJo s

2. “H” Simulant Test & 10

C. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)
D. Alarm response Pass Fail

Challenge Time 3 sec N/A

Time to Alarm <5 3 sec N/A

Horn Sounds ;;g—zﬁ* v

Display correctly identifies Blister (Note 1) v

Record response(s) BLST Lew

Cleardown less than 5 minutes after alarm v

Record cleardown time 25

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

E. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

F. Alarm response Pass Fail
Challenge Time 4 sec N/A
Time to Alarm 4 sec N/A
Horn Sounds o
Display correctly identifies Nerve (Note 2) I
Record response(s) NERN MED
Cleardown less than 5 minutes after alarm S
Record cleardown time 3

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: /% . Date 2-24-9¢

Form M43-DVT-003 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN _2802.06 ~ 7 Date: 3-25-9¢

Software Ver. __ S . 062 A -/ Time: [(2:10:9

Locations. £&£v¢C - 00/

Srarrae @ -92°C

1. Initial Power On

J -

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
Connect communication cable and begin “Logall” file. 4Boo4 D4 7
Turn horn volume to full (clockwise) |

Connect power and begin stopwatch.

MY oW

Verify startup sequence.

ass Fail

o

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time i%:39 \

Display goes blank approx. 15 seconds after READY

Tested by: m Date 3-25-9%

RN

<RSI

Form M43-DVT-001 Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Software Ver. S.,02 A~ Time:
Location: __ £ VC-0020/ Srarras @ -4o°c

|
|

Detector SN 2§02 0¢ - ¢ Date: 3-285-9%
‘ 1. Connect communications cable and begin “Logall”
i

A.  Record datafilename _ 4B 0o%Y . DAT
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Alarm response Pass Fail
Challenge Time i sec N/A
Time to Alarm L sec N/A
Horn Sounds v
Display correctly identifies Blister (Note 1) v

Record response(s) _fBiS nED

Ve

Cleardown less than 5 minutes after alarm
Record cleardown time

Note 1 - Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail
Challenge Time sec _ N/A
Time to Alarm 1 sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) v

Record response(s) _NRV___ MED

Vv

Cleardown less than 5 minutes after alarm
Record cleardown time _ 02 S~

Note 2 — Detector must alarm either NRV or NRV/BLS

Tested by: ‘M&j @égg‘() Date J-25-¢¢

Form M43-DVT-002 Rev 0 (March 24, 1998)




S1e2

Confidence Test Data Sheet

Detector SN __ 980246 -4/ Date: J3-25-5§&
Software Ver. S.02.A4 -1 Time: (2:2
Location: EVC -00/

1. Connect communications cable and begin “Logall” -

A.

B.

DETScToL /8 ALARMIE
NVERVE iols - .
(«J/ Flere A

Record datafile name __ Y€ 057, Ia T
(Attach copy of data with test records)

. . I TERIMTES T
Use menu to turn on display (optional) oN

2. “H” Simulant Test

C

Alarm response Pass Fail
Challenge Time __ S sec N/A

Time to Alarm S~ sec N/A

Horn Sounds —

Display correctly identifies Blister (Note 1) —

Record response(s) __ 845 mED

3. “G” Simulant Test

D.

Tested by:

Cleardown less.than 5 minutes after alarm il
Record cleardown time ___ /32 “
Note 1 -- Detector must alarm either BLS or BLS/NRV
Alarm response Pass Fail
Challenge Time __ Z _ sec N/A
Time to Alarm S sec N/A
Horn Sounds [t
Display correctly identifies Nerve (Note 2) —
Record response(s) MRV Low
LSEoseen
—

Cleardown less than 5 minutes after alarm
Record cleardown time 0:S0

Note 2 -- Detector must alarm either NRV or NRV/BLS

Date 3-259¢

Form M43-DVT-002 Rev.0 (March 24, 1998)




Conﬁdence Test Data Sheet

Detector S/N 9€0206-4 Date: 3-26 -8
Software Ver. 5:0_;/} -/ Time: /1315
Location: EvCc-00)

1. Connect communications cable and begin “Logall”

A. Record datafile name 4013, DAY
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

~ C. Alarm response Pass Fail
Challenge Time __2Z __ sec N/A
Time to Alarm ya sec N/A
Horn Sounds VA
Display correctly identifies Blister (Note 1) v

Record response(s) _B84S  MED

v

Cleardown less than 5 minutes after alarm
Record cleardown time __ 2 /45

Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail
Challenge Time __{ sec N/A
Time to Alarm { sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) v

Record response(s) _N RV Low

Cleardown less than 5 minutes after alarm \/
Record cleardown time __/:30

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: /% . Date 3-26-9¢

Form M43-DVT-002 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector S/N 950206 -4 Date: 3-27-%¢%

Software Ver. _S. 0% A -1 Time: 978 4mm

Location: _C Am dc‘,w ?ggb

1. Initial Power On

|

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

} Connect communication cable and begin “Logall” file. 4 L8615 . DAT
|

\

Turn horn volume to full (clockwise)

Connect power and begin stopwatch.

WY 0w

Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2:37

Display goes blank approx. 15 seconds after READY

SN

|

Tested by: _,ﬂL Ct..).eah Date 3-272-4%

Form M43-DVT-001 | Rev 0 (March 24, 1998)

5



Confidence Test Data Sheet

Detector SN _ 282206 - ¥ Date: J-27-9&

Software Ver. 2 S.0A ~{( Time: 5:)g
Location: C A (‘ eq Kot

1. Connect communications cable and begin “Logall”

A.  Record datafile name TS Y218 DAT

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Alarm response Pass Fail
Challenge Time __/ _ sec N/A
Time to Alarm S sec N/A
Horn Sounds v
—

Display correctly identifies Blister (Note 1)
Record response(s) _ VRV Low
Bes med
Cleardown less than 5 minutes after alarm v
Record cleardown time __ 2 & s£e

Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass, Fail
Challenge Time /__ sec N/A
Time to Alarm ¥  sec N/A
Homn Sounds [
Display correctly identifies Nerve (Note 2) -

Record response(s) __ ARV 41

| _Cleardown less than 5 minutes after alarm i
Record cleardown time 2] g€

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: KML% @._14.://, Date 3-22-9¢

Form M43-DVT-002 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

3-30-9%

Detector SIN __ 980204 - Date:

Software Ver. S.224 -/ Time:

/3. 1S

Location: CAM Cespuw ﬂw\

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

Turn horn volume to full (clockwise)

Connect power and begin stopwatch.

m o 0w

Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time ~ 35 3

Display goes blank approx. 15 seconds after READY

Tested by: 4% @M

/4

Form M43-DVT-001

Connect communication cable and begin “Logall” file. ¥Fo0/7 . 547

Pass Fail

o
v
_‘{_ R
~
v _
I
“
~

Date J, / 30/58

Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SN 92822206 -4 Date: 3-30 -2
Software Ver. _3.024 -/ Time: /5 'R0

Location: _ L A d:‘,w Bron

1. Connect communications cable and begin “Logall”

A.  Record datafilename _ ¥ £ 2/7. DA 7
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Alarm response Pass Fail
Challenge Time _ /___sec N/A
Time to Alarm 3 sec N/A
Horn Sounds [
Display correctly identifies Blister (Note 1) el
Record response(s) __A/A vV Low
BLS HED
Cleardown less than 5 minutes after alarm el
Record cleardown time _ 7/
Note 1 - Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
D. Alarm response Pass Fail
Challenge Time __/ sec N/A
Timeto Alarm ___ % sec N/A
Horn Sounds [
Display correctly identifies Nerve (Note 2) o
Record response(s) ALV /1 ),
BLs Low
_Cleardown less than 5 minutes after alarm e

Record cleardown time ___5 0 #

Note 2 — Detector must alarm either NRV or NRV/BLS

Tested by: ‘ﬂ ww Date J/Zﬁ / 98

Form M43-DVT-002 Rev 0 (March 24, 1998)




H/G Simulant Test Data Sheet °

Detector SN ___ 980206 -4 Date: 3-32-%¢
Software Ver. S.62A -1 Time: I~ 15 32

Location: _CAm _Licao l?nh

1. Connect communications cable and begin “Logall” S1€5.

A.Record datafilename __4 F OI€. DAT
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test
C. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

D. Alarm response Pass Fail
Challenge Time H4 sec N/A
Time to Alarm i sec - N/A
Horn Sounds . el
Display correctly identifies Blister (Note 1) Vgl

Record response(s) _ B8t S e O

Cleardown less than 5 minutes after alarm il
Record cleardown time 1] S€c

Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

E. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

F. Alarm response Pass Fail
Challenge Time s sec N/A
Time to Alarm S sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) v
Record response(s) _VRY L oW
Cleardown less than 5 minutes after alarm v
Record cleardown time 0. Yl

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: (%jﬁ\_ %LXJAJ"» Date S -~30-9%

Form M43-DVT-003 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN _Z& o226 - & Date: 3 ,/3 / /5’ o
Software Ver. 5.224 -/ Time: ¥.1Y%
Location: & VC - L2/ —$4oc

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
Connect communication cable and begin “Logall” file. <& 62/, pp7
. Turn horn volume to full (clockwise)

Connect power and begin stopwatch.

mo o w

Verify startup sequence.

g

ass Fail

Display shows M43-APD

Display shows the Software Version

Dispiay shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time [31:30

Display goes blank approx. 15 seconds after READY

Tested by: 7/4-%/4 ”(}A/ Date :-(/ ‘7// 7 §

\

RSN

Form M43-DVT-001 Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SN _J¥0106 — + Date: 3/ J I/ 2
Software Ver. _ S02,.4 - Time: ¥.5Y
Location: _£EV C ~00 | —Y% oC

1. Connect communications cable and begin “Logall”

A.  Record datafile name __4& ol DT
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Alarm response Pass Fail
Challenge Time _ 2 sec N/A
Time to Alarm 4 sec N/A
Homn Sounds " v'
Display correctly identifies Blister (Note 1) v/
Record response(s) _[(4S MED
Cleardown less than 5 minutes after alaTmm =~ \/
Record cleardown time 2.:SY
Note 1 - Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
D. Alarm response Pass Fail
Challenge Time | sec N/A
Time to Alarm (A sec N/A
Horn Sounds v
\/

Display correctly identifies Nerve (Note 2)
Record response(s) _NgV mED

_Cleardown less than 5 minutes after alarm v
Record cleardown time ___©:4) ’

Note 2 - Detector must alarm either NRV or NRV/BLS

Tested by: /&U"“L/A\ "6(\/ Date :3/ 7// / g J

Form M43-DVT-002 , Rev 0 (March 24, 1998)




| Confidence Test Data Sheet

Detector SN 986206 - 29 Date: 3-3/-9¢
Software Ver.  S.0Q A - 1 Time: /630

Location: & Ve - 6o/

1. Connect communications cable and begin “Logall”

A.  Record datafile name __ ¥402Y%. D47
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Alarm response Pass Fail
Challenge Time _ ¢ . sec N/A
Time to Alarm 5 sec N/A
Horn Sounds , v
Display correctly identifies Blister (Note 1) - v

Record response(s) __8¢3 meD

Cleardown less than 5 minutes after alarm v
Record cleardown time 0. 35

Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail
Challenge Time l___sec N/A
Time to Alarm Y sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) [l

Record response(s) _ A RV_Mme D

Cleardown less than 5 minutes after alarm v
Record cleardown time __ 9. 3 2

Note 2 — Detector must alarm either NRV or NRV/BLS

Tested by: M W : Date 3-3/~% ¢
——\\ (

Form M43-DVT-002 Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SN 2562 ¢4 ~ &/ Date: S9-/-95
Software Ver. S.624-1 Time: f 335

Location: _ &£ V< - 00/

1. Connect communications cable and begin “Logall”

A.  Record datafile name YKOQL7  DAT
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

- C. Alarm response Pass Fail

Challenge Time I sec N/A

Time to Alarm 4 sec N/A

Horn Sounds v

Display correctly identifies Blister (Note 1) v

Record response(s) __#RV__Loi
Brs MED
Cleardown less than 5 minutes after alarm l/

Record cleardown time __ 8.3 &
Note 1 - Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail
Challenge Time I sec N/A
Time to Alarm 3 sec N/A
Horn Sounds el
Display correctly identifies Nerve (Note 2) el

Record response(s) _ VRV + oW/

_Cleardown less than 5 minutes after alarm v
Record cleardown time __ 2./ 2 3

Note 2 - Detector must alarm either NRV or NRV/BLS

Tested by: /;V(‘ 97(/\,0444-’/7 Date 4-1~98

Form M43-DVT-002 Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SN _ 7 §0206 - & Date: ¥ -/-9§
Software Ver. S.024 -1 Time: /500
Location: £ AMm Cecaw Z)apM

Fét.a.ou“,é Z’U'*?;Mp

1. Connect communications cable and begin “Logall” T 7w <
A.  Record datafilename _ M 02 9. 247~
(Attach copy of data with test records) S0e5 15
B. Use menu to turn on display (optional) R-aIR
“
2. “H” Simulant Test &
C. Alarmm response Pass Fail
Challenge Time /__sec N/A
Time to Alarm 7 sec N/A
Horn Sounds v
Display correctly identifies Blister (Note 1) v

Record response(s) __ 843 tcow

Cleardown less than 5 minutes after alarm v
Record cleardown time __ 2./ Y2

Note 1 — Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail
Challenge Time /__ sec N/A
Time to Alarm S sec N/A
Hom Sounds I
Display correctly identifies Nerve (Note 2) v
Record response(s) _# Ry _meD
: Cleardown less than 5 minutes after alarm v
Record cleardown time =Xz — 2.3 5
e ey e

Note 2 — Detector must alarm either NRV or NRV/BLS

Tested by: M ﬁ)ﬂa‘m Date Y -1-9&
(4 v /

Form M43-DVT-002 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector S/IN _ 280206 - ¥ Date: S-22-9%

Software Ver.

S.028-/ Time: /7619

Location: [ AN (Z—,A:’AA/

1. Initial Power On

A.
B.

S

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2 ‘38”

Display goes blank approx. 15 seconds after READY

Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
Connect communication cable and begin “Logall” file.

Record datafile name _%- 0522 A . DAT
(Attach copy of data with test records)

Turn horn volume to full (clockwise)
Connect power and begin stopwatch.

Verify startup sequence.

+ry

ail

T

KR RRRKE

|

Tested by: 72_/&%&_/7 Date S-22-9¢

Form M43-DVT-001 Rev A (May 19, 1998)




Confidence Test Data Sheet

Detector S/N Q%0206 - 4
Software Ver. _S3.02A4 -~/
Location: _ & Am 4;&2(

Date:

S-22-9%

Time: /76

2

1. Connect communications cable and begin “Logall”

Y 0522 A . DAT

A. Record datafile name

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time

since power on (min) S

Challenge time (sec) /

Time to alarm (sec) &y

Horn sounds ~(Passy Fail Pass / Fail Pass / Fail

Display correctly identifies Blister Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH [NRVLMH|NRVLMH
gL &®@H |BLSLMH|BLSLMH

Cleardown less than 5 minutes Fass) Fail Pass / Fail Pass / Fail

after alarm (mm:ss) o’y9

Record cleardown time

Note 1 -- Detector must alarm either BLS or BLS/NRV
3, “G” Simulant Test

Startup testing only: elapsed time

since power on (min) 7

Challenge time (sec) /

Time to alarm (sec) 1 ,

Horn sounds ail Pass / Fail Pass / Fail

Display correctly identifies %ysre r Pass ) Fail Pass / Fail Pass / Fail

(Nort’e 1) “RVE

Record response(s) CNRWYDM H [NRVL M H| NRV LMH
BLSLMH |BLSLMH| BLSLMH

Cleardown less than 5 minutes CPasy) Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time 035

Note 2 -- Detector must alarm either NRV or NRV/BLS

Date

Tested by: 2 2 @,@ ,-(}/’7

Form M43-DVT-002

S$-22-

2§

Rev A May 19, 1998)




H/G Simulant Test Data Sheet

Detector SN _ 2822 0¢ - & Date: S-22-9%
Software Ver. _ S5.2028 -/ Time: 6.2 &
Location: Loy _(4\:'»,«/

1. Connect communications cable and begin “Logall”

A.Record datafile name
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

D. Alarm response Pass Fail
Challenge Time 3 sec N/A
Time to Alarm 3 sec N/A
Horn Sounds v

Display correctly identifies Blister (Note 1)
Record response(s) BLS mMED

\‘\

Cleardown less than 5 minutes after alarm
Record cleardown time p:23

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G> Simulant Test

E. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

F. Alarm response Pass Fail
Challenge Time 3 sec N/A
Time to Alarm 3 sec N/A
Horn Sounds [
Display correctly identifies Nerve (Note 2) [
Record response(s) _ 843 4o
ARV _mED
Cleardown less than 5 minutes after alarm —

Record cleardown time 0:37

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: MJ%__ Date S-20-25

Form M43-DVT-003 Rev A (May 19, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN 780206 -4 Date: S -26-9F

Software Ver. _S.,02 8-/ Time: L7

Location: _£VC fhoe 6277

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file.

Record datafile name __ 92 ©326A .DA T
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)

D. Connect power and begin stopwatch.

E. Verify startup sequence.

ail

o
+rq

ass

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 237

Dispbiay goes blank approx. 15 seconds after READY

K, RRRKRRE
T

|

Tested by: ”% / L.‘%/\) %;Km./(//’7 Date S -2&- iz(

Form M43-DVT-001 Rev A (May 19, 1998)




Confidence Test Data Sheet

Detector S/N  PF02066 - j/

Software Ver. S.c2R~/
EVE  Cpor 2277

Location:

Date:

Time:

S -26 -2 &

g!s7

1. Connect communications cable and begin “Logall”

A. Record datafile name

o _0S24A . DAT

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time ; , . ,
since power on (min) S /2" A0
Challenge time (sec) 4 o g "
Time to alarm (sec) C — —_— v7
Hom sounds Pass / Fail Pass / Fail (Pass)/ Fail
Display correctly identifies Blister Pass / Fail Pass / Fail @?/ Fail
(Note 1)
Record response(s) NRVLMH [NRVLMH|NRVLMH
BLSLMH |BLSLMH |BXEPMH
Cleardown less than 5 minutes Pass / Fail Pass / Fail Fail
after alarm (mm:ss) ,
Record cleardown time 227
Note 1 - Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

Startup testing only: elapsed time /
since power on (min) 9
Challenge time (sec) 77
Time to alarm (sec) ¢’
Horn sounds Pass'/ Fail Pass / Fail Pass / Fail

- | Display correctly identifies Nerve <Fasy// Fail Pass / Fail Pass / Fail
(Note 1)
Record response(s) ®NRY LM H [NRVLMH|NRVLMH

BLSLMH |BLSLMH| BLSLMH
Cleardown less than 5 minutes Pass/ Fail Pass / Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time 0./9 "
Note 2 — Detector must alarm either NRV or NRV/BLS
5-26-9€

L
Tested by:/%/j/ 5 %( /\’ﬁ;v\) ,Qa»;? Date

Form M43-DVT-002

Rev A (May 19, 1998)




Detector S/N
Software Ver.

Location:

Y0206 ~ ¥

Confidence Test Data Sheet

Date:

S-26-78

S.028-/

Time:

I13:16

Eve ﬁaa‘ OR77

1. Connect communications cable and begin “Logall”

A. Record datafile name

. 052¢6D. D487

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

Form M43-DVT-002

Startup testing only: elapsed time
since power on (min) v, /4
Challenge time (sec) /
Time to alarm (sec) 3
Horn sounds PassY Fail Pass / Fail Pass / Fail
Display correctly identifies Blister Pass) Fail Pass / Fail Pass / Fail
(Note 1)
Record response(s) NRVLMH [NRVLMH|NRVLMH |
IOMH |[BLSLMH| BLSLMH
Cleardown less than 5 minutes (Pass)/ Fail Pass / Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time 620
Note 1 - Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
Startup testing only: elapsed time ~
since power on (min) A / A
Challenge time (sec) - /
Time to alarm (sec) 5
Homn sounds % Fail Pass / Fail Pass / Fail
Display correctly identifies Nerve ass/ Fail Pass / Fail Pass / Fail
(Note 1) -
Record response(s) (NRY LWH |NRV LM H{ NRVLMH
BLSLMH |BLSLMH | BLSLMH
Cleardown less than 5 minutes (Pass)/ Fail Pass / Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time 0. aY
Note 2 -- Detector must alarm either NRV or NRV/BLS
U, % a
Tested by: ___ = Xa _Q,o-q_/t// Date S5 -20-9%

Rev A (May 19, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN 280206 -5 Date:

3-29-9¢

Software Ver. _ 502 - / Time:

[3: 20

Location: €A% Coeaw @0/(1

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

Turn horn volume to full (clockwise)

Connect power and begin stopwatch.

My oW

Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 239

Display goes blank approx. 15 seconds after READY

Tested by: 7%

Form M43-DVT-001

A%

ok

3

Date

K| E

.

NERRRN

Connect communication cable and begin “Logall” file. =~ SAo0!- DAT

ry

ail

- 29-9%

Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector S/N %0206 -5 Date: 3 -2¥-2§

Software Ver. sSo0a -1 Time: 18 25

Location: € A4 CLavRoom

1. Connect communications cable and begin “Logall”

A. Record datafile name SA00l, DAT

(Attach copy of data with test records) Sa0oa. ) ¢ £-AIR_
B. Use menu to turn on display (optional) /_/ e
2. “H” Simulant Test 4— | s€C

C. Alarm response Pass Fail

Challenge Time ] __sec N/A

Time to Alarm 4 _ sec N/A

Horn Sounds e

Display correctly identifies B%iésst_gr (Note 1) .

Record response(s) — g?ib
NEgRy Lot/
Cleardown less than 5 minutes after alarm o

Record cleardown time 42 sSec
Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “@G” Simulant Test

D. Alarm response Pass Fail
Challenge Time /| sec N/A
Time to Alarm __J7 __sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) e

Record response(s) ___/Ne/ Lo

Cleardown less than 5 minutes after alarm v
Record cleardown time {7

Note 2 -- Detector must alarm either NRYV or NRV/BLS

Tested by: /ZZ Date 224K

Form M43-DVT-002 Rev 0 (March 24, 1998)




H/G Simulant Test Data Sheet

Detector S/N PRo0Q5E -5~ Date: S-34-2
Software Ver. 02 -1 Time: 18- 28

Location: <% 4;4:/,000/14

1. Connect communications cable and begin “Logall”

A. Record datafile name 5 Aoo i . DAT. R-AIR
(Attach copy of data with test records) SA003, 5i - TR
B. Use menu to turn on display (optional) ( Mooimer H 10 s¢¢

/Mov&> é Jo sE<

C. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

2. “H” Simulant Test

D. Alarm response Pass Fail
Challenge Time 1 sec N/A
Time to Alarm 7 sec N/A
Homn Sounds v
Display correctly identifies Blister (Note 1) v
Record response(s) RLST_MED
Cleardown less than 5 minutes after alarm e
Record cleardown time 29

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

E. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

F. Alarm response Pass Fail
Challenge Time T sec N/A
Time to Alarm " sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) -
Record response(s) ___NEAMED
Cleardown less than 5 minutes after alarm v
Record cleardown time 29
Note 2 -- Detector must alarm either NRV or NRV/BLS
Tested by: %Z Date 2-24-9%

Form M43-DVT-003 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN 9 g0 06 -5~ Date: 3 -25-2&
Software Ver. S 02A-/ Time: (21°9:37
Location: £Lyc - 00/ S7eR TP @ -40 o

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

Connect communication cable and begin “Logall” file. $ Boo¥.DAT

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.
E. Verify startup sequence.

Fail

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and hom beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2146

Display goes blank approx. 15 seconds after READY

NERRRN

o PRRRERET

Tested by: ‘ﬁé_ %LS Leor— Date 3~25-%¢8

Form M43-DVT-001 _ Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SN __ 2§03 06 -5~ Date: 3 -25-9¢
Software Ver. S, 02 A-1 Time:
Location: Eye - oo/ fr&nruo @ -40 °c

1. Connect communications cable and begin “Logall”

A.  Record datafile name SRoees SBOOY. DaT
(Attach copy of data with test records)
flé s FAIR
“

B. Use menu to turn on display (optional)

&
2. “H” Simulant Test
C. Alarm response ' Pass Fail
Challenge Time i sec N/A
Time to Alarm ¢ sec N/A
Horn Sounds VA
Display correctly identifies Blister (Note 1) v
Record response(s) _BLS Low
Cleardown less than 5 minutes after alarm /
Record cleardown time __2°16
Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
D. Alarm response Pass Fail
Challenge Time | sec N/A
Time to Alarm S sec N/A
Horn Sounds v
Display correctly identifies Nerve (Note 2) v
Record response(s) NRV__Lew
Cleardown less than 5 minutes after alarm v

Record cleardown time __¢:27

Note 2 -- Detector must alarm either NRYV or NRV/BLS

Tested by: (/%A @M Date 3-25-48

Form M43-DVT-002 Rev 0 (March 24, 1998)




Confidence Test Data Sheet

\
|
|
|
Detector S/N 980206~ 5 Date: 3-285-9¢

Software Ver. _ S .22A - [ Time: 17:37
Location: __£VC -00/ ?mwmé, Y prs @ - 30°<
1. Connect communications cable and begin “Logall”
— 5 ’
A.  Record datafile name SC067. D47 Sﬁ/{ 1 &
. 0 0 N
(Attach copy of data with test records) 165 sc s
B. Use menu to turn on display (optional) F A
l
2. “H” Simulant Test &
C. Alarm response Pass Fail
Challenge Time d sec . N/A
Time to Alarm ¥ sec N/A
Horn Sounds v
—

Display correctly identifies Blister (Note 1)
Record response(s) 8LS MED

Cleardown less than 5 minutes after alarm v
Record cleardown time 6,30

Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

D. Alarm response Pass Fail
Challenge Time { sec N/A
Time to Alarm S sec N/A
Horn Sounds Vel
—

Display correctly identifies Nerve (Note 2)
Record response(s) _#RV L 0W/

Cleardown less than 5 minutes after alarm
Record cleardown time _/:25

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: M ,@. %@.@m Date 3-25 49
o ¢

Form M43-DVT-002 Rev 0 (March 24, 1998)




Conﬁdence Test Data Sheet

Detector S/N 98020¢(-5 Date: 3-26-98
Software Ver. S 072 A/ Time: /17372~
Location: EVC ~p0o/

1. Connect communications cable and begin “Logall”

A. Record datafile name 5 D010, DAT
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

.C. Alarm response Pass Fail
Challenge Time _ 2  sec N/A |
Time to Alarm ___7 sec N/A
Horn Sounds v
Display correctly identifies Blister (Note 1) v

Record response(s) __ 8¢S MED
Cleardown less than 5 minutes after alarm o
Record cleardown time ___/to©
Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
D. Alarm response Pass Fail
Challenge Time _ ! sec N/A
Time to Alarm __77 sec N/A
Horn Sounds \
Display correctly identifies Nerve (Note 2) v
Record response(s) _N &V Low
L8 Jow
Cleardown less than 5 minutes after alarm v o

Record cleardown time __ /{0 O
Note 2 - Detector must alarm either NRV or NRV/BLS

Tested by: % Date S-6-98

//

Form M43-DVT-002 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector S/N 780206 -5 Date: 3-a22-9¢

Software Ver. _S .23 A4 ~/ Time: 9’30

Location: CAN e, e R

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
Connect communication cable and begin “Logall” file. S&0/5. D47

Turn homn volume to full (clockwise)

o o

Connect power and begin stopwatch.

tm

Verify startup sequence.

ail

o
~rj

ass

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2:29

Display goes blank approx. 15 seconds after READY

NN RR

SRRRE

Tested by: _{/%Z\_. @&7 Date  3-21-9¢

Form M43-DVT-001 Rev 0 (March 24, 1998)




Confidence Test Data Sheet

Detector SIN __ 82206 — S~ Date: 3~27-%9¢
Software Ver. _S.42A -1 Time: G yO

Location: £AM Crcaw Rovu

1. Connect communications cable and begin “Logall”

A. Record datafile name SECIS . DA T
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Alarm response Pass Fail
Challenge Time /__ sec N/A
Time to Alarm 3 sec N/A
Horn Sounds v
v

Display correctly identifies Blister (Note D
Record response(s) __8¢s Low

Cleardown less than 5 minutes after alarm o
Record cleardown time 2. 4 =

Note 1 - Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test
D. Alarm response Pass Fail

Challenge Time __! _sec N/A

Time to Alarm ¥  sec N/A

Horn Sounds e

Display correctly identifies Nerve (Note 2) v
Record response(s) __# RV __meD

_Cleardown less than 5 minutes after alarm v

Record cleardown time 0.33

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: Z’ZQZ %J %gﬂ% Date 3-22 - 9{

Form M43-DVT-002 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector S/N 7 €02~ § Date: 3,/ 1) / 5 |4

Software Ver. __O-31A-| Time: 7:30

Location: 1Y evingt o= 157

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
Connect communication cable and begin “Logall” file. S(-0(7.0AT
“Turn horn volume to full (clockwise)

Connect power and begin stopwatch.

Mmoo 0ow

Verify startup sequence.

Fail

Display shows M43-APD

|

Display shows the Software Version

Display shows LED TEST followed by test patterns
Display shows HORNTEST and horn beeps twice
Display shows SELFTEST

Display shows STANDBY and backflush begins
Display shows READY within 30 minutes after startup

JhN

Record Time
Display goes blank approx. 15 seconds after READY

NN S

|

]
Tested by: /4/ Date 3-3(-93

Form M43-DVT-001 Rev 0 (March 24, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN _780206 - 5~ Date: S-22-%%
Software Ver. _S .02 8~/ Time: /7.30
Location: CAW 4#’4/1/
1. Initial Power On
A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file.

Record datafile name S_0522A.DAT

(Attach copy of data with test records)
C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 3. 22

Display goes blank approx. 15 seconds after READY

Tested by: %_ﬁjﬁg__

Form M43-DVT-001

Pass Fail
v
e —_—
-———/ —————
e
/
-
/
Date S-21-9 F

Rev A (May 19, 1998)




Confidence Test Data Sheet

Detector SN _ 2502206 -5 Date:

S -22-9%

Software Ver. _S.0258 -/ Time:

/735

Location: CAM acnsd

1. Connect communications cable and begin “Logall”

A. Record datafile name
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

S.o0522A.DA7

Startup testing only: elapsed time _

since power on (min) 2

Challenge time (sec) /

Time to alarm (sec) 3

Horn sounds Pass) Fail Pass / Fail Pass / Fail

Display correctly identifies Blister Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH |[NRVLMH|NRVLMH
BIPL™H |BLSLMH| BLSLMH

Cleardown less than 5 minutes Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time O3S

Note 1 -- Detector must alarm either BLS or BLS/NRV

3. “G” Simulant Test

Startup testing only: elapsed time

(Note 1)

since power on (min) 7

Challenge time (sec) /

Time to alarm (sec) ’ S

Horn sounds C Pass’ Fail Pass / Fail Pass / Fail
Display correctly identifies Nerve Fail Pass / Fail Pass / Fail

Record response(s)

ARV LMGJ|NRVLMH| NRV L M H
BISLMH |BLSLMH| BLSLMH

after alarm (mm:ss)

Cleardown less than 5 minutes Pass DFail Pass / Fail Pass / Fail

Record cleardown time a4/ ¥

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: g) Date

Form M43-DVT-002

X _Dg-ré‘am RE ~ALARISD

AFGT R APpPRE X ,3-’6?5544,».»5

S-22-9%

Rev A (May 19, 1998)




H/G Simulant Test Data Sheet

Detector SIN. _ 7 20206 -5 Date: S$-22-9¢

Software Ver. _S.228 - Time: g2 Pas

Location: _ & A4 [z.,g 2

1. Connect communications cable and begin “Logall”

A.Record datafilename _ S-&522 A ..DAT
(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

C. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

D. Alarm response Pass Fail
Challenge Time wi sec N/A
Time to Alarm i sec N/A
Horn Sounds —
Display correctly identifies Blister (Note 1) —
Record response(s) _BLs #ED
v

Cleardown less than 5 minutes after alarm
Record cleardown time __ &2 :2 3

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

E. Challenge detector for 10 seconds using CAM “H” Simulant generator (7 bars)

F. Alarm response Pass Fail

Challenge Time A sec N/A
Time to Alarm e sec N/A
Hormn Sounds —
Display correctly identifies Nerve (Note 2) —

Record response(s) _A/RY_meD

BLs ol :

Cleardown less than 5 minutes after alarm y Yol

Record cleardown time Oy O

Note 2 -- Detector must alarm elther NRYV or NRV/BLS

Tested by: /%/ %) 2)04.7 Date S-22-9¢

'Form M43-DVT-003 Rev A (May 19, 1998)




Startup Test Checklist and Test Data Sheet

Detector S/N Og6264 ~ .S Date: S-26-95

Software Ver. _S.228 -/ Time: 5o

Location: £ V< Fros, 22727

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

B. Connect communication cable%a)-r)ld begin “Logall” file.
Record datafile name _# 5 0526A .DAT

(Attach copy of data with test records)
C. Turn horn volume to full (clockwise)

D. Connect power and begin stopwatch.

E. Verify startup sequence.

g

ail

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and homn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 450

Display goes blank approx. 15 seconds after READY

Tested by: %W Date S-26-9¢

T

R IEER -4

Form M43-DVT-001 Rev A (May 19, 1998)




Confidence Test Data Sheet

Detector SIN . _95629& -5

Software Ver. __ 5. 62 8 =/
Location: £V < foos 2277

Date:

S -2¢ -9

Time:

1. Connect communications cable and begin “Logall”

A. Record datafile name

L9477

S_o0352¢6A.DAT

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time

)
since power on (min) 7 12’
Challenge time (sec) </ /Y
Time to alarm (sec) — 3
Horn sounds Pass / Fail E%’—:_g / Fail Pass / Fail
Display correctly identifies Blister Pass / Fail Pasg)/ Fail Pass / Fail
(Note 1) _
Record response(s) NRVLMH |[NRVLMH| NRVLM H
BLSLMH |BI9OMH | BLSLMH
Cleardown less than 5 minutes Pass / Fail FPass) Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time 22"
Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
Startup testing only: elapsed time
since power on (min) /10’
Challenge time (sec) i
Time to alarm (sec) 7
Horn sounds ‘ Pas9/ Fail Pass / Fail Pass / Fail
Display correctly identifies Nerve Pasy/ Fail Pass / Fail Pass / Fail
(Note 1)
Record response(s) CNRVY M H |[NRVLMH| NRV L M H
BLISLMH |BLSLMH BLSLMH
Cleardown less than 5 minutes (Pass) Fail Pass / Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time g7

Note 2 -- Detector must alarm either NRV or NRV/BLS

Date

Tested by: Z%Q_/ wm&/// 7

Form M43-DVT-002

J-24-9 (

Rev A (May 19, 1998)




Detector S/N

Software Ver.

Location:

Confidence Test Data Sheet

95020 -5

S 028~/

Eve oo, 0277

Date: 5-2¢6-9¢

Time: /3.2 5/

1. Connect communications cable and begin “Logall”

A.

B.

Record datafile name
(Attach copy of data with test records)

2. “H” Simulant Test

S_os52¢ D, DAT

Use menu to turn on display (optional)

Form M43-DVT-002

Startup testing only: elapsed time

since power on (min) N /4

Challenge time (sec) /

Time to alarm (sec) o

Homn sounds Qass) Fail Pass / Fail Pass / Fail

Display correctly identifies Blister @gs} / Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH |[NRVLMH|NRVLMH

MH BLSLMH| BLSLMH

Cleardown less than 5 minutes (Pass) Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time Oa¥

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

Startup testing only: elapsed time

since power on (min) Vad /4

Challenge time (sec) /

Time to alarm (sec) 7

Horn sounds (Pass/ Fail Pass / Fail Pass / Fail

Display correctly identifies Nerve ass) Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) (NRY LAMH |[NRVLMH|NRVLMH
BISLMH |BLSLMH| BLSLMH

Cleardown less than 5 minutes ( Pass /Jail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time /0

Note 2 -- Detector must alarm either NRV or NRV/BLS
S
Tested by: M W Date S-26-%5
' 7~

Rev A (May 19, 1998)
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APPENDIX B. GOVERNMENT EVALUATION TEST DATA:
AGENT VAPOR




Blank




61:00:00
¥2:00:00
02:00:00
22:00:00
61:00:00

£1:00:00
02:00:00

21:00:00 -

81:00:00
0¢:00:00

¢1:00:00
0S:00:00
}1:00:00
L¥:00:00
85:00:00

MO] BAIBN
MO| BAIBN
MOj 9AIBN
MO| BMIBN
MO| 2MIBN

60:92:01 | 9¥:G2:0| | 62:G2:01 | £1:52:0) l
¥¥:£0:01 | 02:20:01 | 00:20:04 | 01:90:04 4
6€:¥5:60 | 64:95:60 | 20:¥5:60 | 15:€5:60 4
L¥:1€:60 | 81°1€60 | 00:1€:60 | €1:0€:60 4
T€:21:60 | €1:21:60 | £5:91:60 | G5:G1:60 l

L0
€Lo
€0
6600
6600

g9
g9
g9
g9
g9

86/9/8
86/9/8
86/9/8
86/9/8
86/9/8

1€:00:00 +1:00:00 6€:10:00 MoO|dABN | 21:60'S) | §1:G0:G) | 20:'G0:S) | €2:€0:Gi 4 0c 26 6110 vO 86/G/8
62:00:00 +£:00:00 G€:10:00 MojaneN | 00:€SpL | LECS YL | 851G | 2C:05pi b 0c Z6 6110 VO 86/5/8
62:00:00 €1:00:00 90:10:00 MoO|aMeN |EEEEVL | YO'EE D) | 1G:CE ) | SPIEPL [4 0c 26 Lo VO 86/G/8
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Startup Test Checklist and Test Data Sheet

Detector SIN _7402¢¢ ~ % Date: ¥ -3-9¢
z ETe—| ~
Software Ver. _3$.c2 8 ~7 Time: 4133

Location: £ARDSc £ 3570

1. Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

B. Connect communication cable and begin “Logall” file.

Record datafile name __! ©¥/c0. DAT
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Pass Fail
Display shows M43-APD
Display shows the Software Version
Display shows LED TEST followed by test patterns
Display shows HORNTEST and horn beeps twice
Display shows SELFTEST
Display shows STANDBY and backflush begins
Display shows READY within 30 minutes after startup

Record Time 2.7%

Display goes blank approx. 15 seconds after READY

[SORISISSTES

Tested by: G. Loay I/ C Ween, Date 7/1/5%

Form M43-DVT-001 Rev B (June 9, 1998)




Confidence Test Data Sheet

Detector SN 7 #0206 - ¥

Software Ver. 5. 0208 -
£RDEC

Location: £33/0

Date: ¥-3-9§

Time: 977

1. Connect communications cable and begin “Logall”

A. Record datafile name

ToYieo ., DAY

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time |-~

since power on (min) 6100

Challenge time (sec) |

Time to alarm (sec) K¢

Horn sounds (Pasy / Fail Pass / Fail Pass / Fail

Display correctly identifies Blister / Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) RVI)MH [NRVLMH|NRVLMH

MH |BLSLMH | BLSLMH

Cleardown less than 5 minutes (Pasy/ Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time 00: LY S

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

Startup testing only: elapsed time

since power on (min) 100

Challenge time (sec) f

Time to alarm (sec) 2z

Horn sounds Pasy/ Fail Pass / Fail Pass / Fail

Display correctly identifies Nerve (Pass / Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) QRYL ME)|NRVLMH| NRVLMH
@GLSOCMH |BLSLMH| BLSLMH

Cleardown less than 5 minutes Pass / Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time oles

Note 2 -- Detector must alarm either NRV or NRV/BLS

4 ‘) /

Tested by:

Form M43-DVT-002

Date

Y]G/ﬁf

Rev B (June 9, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN _ 780226 -5 Date: §-3 1%
= ET~2
Software Ver. S5.¢21 8 -/ Time: 97432 5L

Location: Z£LRDEC L3370

1. ‘Initial Power On

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file.

Record datafile name _ 1905 Jco . DA7T
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Pass Fail
Display shows M43-APD Y _
Display shows the Software Version v o
Display shows LED TEST followed by test patterns _\_/_ -
Display shows HORNTEST and horn beeps twice v —
Display shows SELFTEST s -
Display shows STANDBY and backflush begins v -
Display shows READY within 30 minutes after startup _‘{_ -
Record Time 2:3%
Display goes blank approx. 15 seconds after READY __\/_ —_—
Tested by: é L\ﬁ“ / €. Weavgr Date ?/ ‘7/ 5S¢

Form M43-DVT-001 Rev B (June 9, 1998)




Confidence Test Data Sheet

Detector SN _ 786206 ~ 5~ Date: ¥-3-95%
Software Ver. _$.62 R —/ Time: TI455G
Location: _& RDEC £ 35/C
1. Connect communications cable and begin “Logall”
A. Record datafile name 7050y QA’(
(Attach copy of data with test records)
B. Use menu to turn on display (optional)
2. “H” Simulant Test
Startup testing only: elapsed time g oo
since power on (min) e
Challenge time (sec) i
Time to alarm (sec) 1
Horn sounds (Pass / Fail Pass / Fail Pass / Fail
Display correctly identifies Blister Pass / Fail Pass / Fail Pass / Fail
(Note 1)
Record response(s) QRVMDMH [NRVLMH| NRVLMH
GINDPMH |BLSLMH| BLSLMH
Cleardown less than 5 minutes Pasyy/ Fail Pass / Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time 60 .31
Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test
Startup testing only: elapsed time ) 0v
since power on (min)
Challenge time (sec) i
Time to alarm (sec) b g
Horn sounds @Pas®/ Fail Pass / Falil Pass / Fail
Display correctly identifies Nerve (Pass / Fail Pass / Fail Pass / Fail
(Note 1)
Record response(s) Q®RY LW H [NRVLMH| NRVLMH
BLSLMH |BLSLMH| BLSLMH
Cleardown less than 5 minutes Pasg/ Fail Pass / Fail Pass / Fail
after alarm (mm:ss)
Record cleardown time 0o: I

Note 2 -- Detector must alarm either NRV or NRV/BLS

. - ol
Tested by: g &)& e/ ,:’5 {% =
C

Form M43-DVT-002

Date

¥/ast

Rev B (June 9, 1998)
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M43 Upgrade

|
|
1 8/3/98 Factor[ 7] o002
| Monday 12000.00 [ {units)
1 Targets: 0 0
| Agent = GD 10000.00 - 1 2119
| Conc. = g/ 2 4215
Temp = 20 °C 8000.00 + 3 6177
RH = 0 % 4 8278
std#1=] 1.9720 |ngi | BP07 5 10280
std #2= ngul | Booood
MINICAMS: 2000.00 +
- Flow = 100 cc/m
Time = 30 sec. 0.00 ¢ t * * * + * + 1
. 0001 0002 0003 0004 0005  0.006  0.007 0008  0.009 0.01
.2000.00 + Agent (in ug}

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows
Operators: Juan & Sonny
NOTES:

-

Set agent generator for GD.

2iRun Standard Curve using GD @ 1.972 ng/ul
GD Log File GD Generator Settings
1 2245 0609 agent = 1.5 ccim gentemp = 200 C
2 4698 0614 Apr— dry air= 3.0um genRH= 0%
3 6926 0618 wet air = 0.0Um amb temp =
4 9138 0623 agttemp = 5C amb RH =
5 10280 0641

2941 nA = .056 mg/m3 Log file = 0833

3 Sample # 1 (30 sec @ 100 cc/min)

4 Increase Agent concentration.

; S Sampte+# 2 {30 ssc @ 100 cc/min) = 7432 nA = .142 mg/m3 Log file = 0856
6 Decrease Agent concentration.

3822 nA = .074 mg/m3

7 Sampie # 4 (30 sec-@-100 cc/min)

8 Sample # 5 (30 sec @ 100 cc/min) = 6308 nA = .12 mg/m3 Log file = 1026
9 Sample # 6 (30 sec @ 100 cc/min) = 6142 nA = .117 mg/m3 Log file = 1142
10 Start test - MSS & Intellitec
11 Sample # 7 (30 sec @ 100 cc/min) = 5534 nA = .105 mg/m3 Log file = 1250

12 Continue testing
13 Sample # 8 (30 sec @ 100 cc/min) = 4793 pA = .091 mg/m3 Log file
14 Start test - ETG '

1344

n

Operator

980803GD.XLS - Page 1 of 1

Printed: 8/4/98 Operator




Confidence Test Data Sheet

Detector SN 982224 - X4

Software Ver. S.¢2 8 ~/

Location: &£RDEC (£ 3570

Date: g-4-9%

Time:

0835

1. Connect communications cable and begin “Logall”

A. Record datafile name

704767, Dp T

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

since power on (min)

Startup testing only: elapsed time

Challenge time (sec)

/

Time to alarm (sec) y R

Homn sounds (PassY Fail Pass / Fail Pass / Fail

Display correctly identifies Blister Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH |[NRVLMH|NRVLMH
BGLOL®H |BLSLMH| BLSLMH

Cleardown less than 5 minutes Pasy)/ Fail Pass / Fail Pass / Fail

after alarm (mm:ss) ,

Record cleardown time orays

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

Startup testing only: elapsed time

since power on (min)

Challenge time (sec) /

Time to alarm (sec) 3

Horn sounds PassY Fail Pass / Fail Pass / Fail

Display correctly identifies Nerve PassY Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) @3}5@ MH [NRVLMH|NRVLMH
GIXDMH |BLSLMH | BISLMH

Cleardown less than 5 minutes Fail Pass / Fail Pass / Fail

after alarm (mm:ss) '

Record cleardown time O:%0

Note 2 -- Detector must alarm either NRV or NRV/BLS

Tested by: _ﬂ %lﬂa«,‘&

Date

Form M43-DVT-002

g-9-%9¢

Rev B (June 9, 1998)




Confidence Test Data Sheet

Detector S'N 9280204 ~% S
Software Ver. S.02 B -/
Location: &£ RDELC E 3810

Date:

Time:

§-v-98

o8 ' 30

1. Connect communications cable and begin “Logall”

A. Record datafile name

TOS 16T, DAT

(Attach copy of data with test records)

B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time
since power on (min)

ga—

Challenge time (sec)

/

Time to alarm (sec)

S
Pass) Fail

Horn sounds Pass / Fail Pass / Fail

Display correctly identifies Blister Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH [NRVLMH|NRVLMH

@LC@H BLSLMH | BLSL M H

Cleardown less than 5 minutes Pass ) Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time 2.3y

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

Startup testing only: elapsed time

since power on (min) -

Challenge time (sec) /

Time to alarm (sec) 2

Horn sounds Fail Pass / Fail Pass / Fail

Display correctly identifies Nerve Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) R MH |NNVLMH| NRVLMH
%?@H BLSLMH | BLSLMH

Cleardown less than 5 minutes Pass / Fail Pass / Fail

after alarm (mm:ss)

Fail

Record cleardown time

/:27

Note 2 -- Detector must alarm either NRV or NRV/BLS

Date

Tested by: ,2/ @M

Form M43-DVT-002

E-y-9%

Rev B (June 9, 1998)
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M43 Upgrade

Printed: 8/4/98

8/4/98 Factor] 1 | o0.0012
Tuesday 12000.00 - {zA) {units)
Targets: [ 0 0
Agent = GD 10000.00 + 1 2150
Conc. = gl 2 4606
Temp = 20 °C 8000.00 - 3 6442
RH = 90 % 4 8437
sd#1=] 1.9720 fngt | F°0%7 5 10157
std #2= ngil | S0 4
MINICAMS: 2000.00 -
Flow = 25 cc/m
Time = 15 sec. 0.00 &=~ + * t * * !
0.001 0.002 0.005 0.006 0.007 0.008 0.009 0.01
-2000.00 Agent (in ug)
Project: Provide GD, GB, GA, VX, and HD to contractor to set windows
Operators: Juan & Sonny
NOTES:
1iSet agent generator for GD @ 90 % RH.
2:Run Standard Curve using GD @ 1.972 ng/u!
GD Log File GD Generator Setﬁngs
1 2150 0618 agent=] 15cem gentemp={ 200 C
2 4606 - 0648 dry air = 0.0¥m gen RH = 90 %
3 6442 0627 wetair=|  3.0Um amb temp =
4 8437 0633 agttemp = 5C amb RH =
5 10167 0638
3 Sample # 1 (30 sec @ 100 cc/min) = 3054 nA =.055 mg/m3. Log file = 0712
4 Increase Agent concentration
5 Sample # 2 (30 sec @ 100 cc/min} = 542 nA =.007 mg/m3. Log file = 0738
6 Sample # 3 (30 sec @ 100 cc/min) = 5425 nA =.101 mg/m3. Log file = 0813
7 Sample # 4 (30 sec @ 100 ce/min}) = 6509 nA =.122 mg/m3. Log file = 0823
8 Begin testing ETG, MSS, intellitec
9 Sample # 5 {30 sec @ 100 cc/min) = 6975 nA = .13 mg/m3. Log file = 0907
10 Begin second trial.
11 Sample # 6 {30 sec @ 100 cc/min) = 6530 nA = .12 mg/m3.
12 Begin third trial.
13 Sample # 7 {30 sec @ 100 cc/min}) = 6995 nA = .13 mg/m3.
14 Set agent generator for GD 1.649 mg/m3
15 Sample # 8 (15 sec @ 25 cc/min) = 10867 nA = 1.513 mg/m3.
16 Decrease agent concentration.
17 Sample # 9 (20 sec @ 25 cc/min) = 9705 nA = 1.102 mg/m3.
18 Sample # 10 (15 sec @ 25 cc/min) = 6811 nA = 1.022 mg/m3.
19 Start first trial @ 1.022 mg/m3
20 Sample # 11 {15 sec @ 25 cc/min) = 6775 nA = 1.017 mg/m3.
21 Start second trial @ 1.017 mg/m3-
22 Sample # 12 (15 sec @ 25 cc/min) = 6666 nA = 1.017 mg/m3.
23 Start third trial @ 1.00 mg/m3 .
Operator
980804GD.XLS - Page 1 of 1
Operator
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M43 Upgrade

8/5/98 Factor: 1 0.0001
Wednesday 3000,00 - i) {units)
Targets: o 0
Agent = GA 2500.00 1 933
Conc. = ugh 2 1877
Temp = 20 °c 2000.00 - 3 2836
RH = 10 %
std#1=| 0.7910 |ngpt | 8%
Std #2= ngil | 180,00 |
MINICAMS: 500.00 4
Flow = 50 cc/m
. Time = 20 sec. 0.00 ¢ y — |
0.0005 0.001 0.0015 0.002 0.0025
-500.00 Agent {in ug)

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows
Operators: Juan & Sonny
NOTES:

-

Set agent generator for GA low RH.

2iRun Standard curve using GA @ .791 ng/ul.
GA Generator Settings
[+] 0 Log File agent=| .19ccm gentemp=| 200 C
1 933 0712 - dryars]  30Um genRH = 0%
2 1877 0716 wetair={  0.0Um amb temp =
3 2836 0721 agttemp = 5C amb RH >

3 Sample # 1, (20 sec @ 50 cc/min) = 987 nA = .05 mg/m3.
4 Raise agent concentration
5 Sample # 2, (20 sec @ 50 cc/min) = 2072 nA = .104 mg/m3.
6 Start first trial.
7 Sample # 3, (20 sec @ 50 cc/min)
8 Start second trial.
9 Sample # 4, (20 sec @ 50 cc/min} = 2298 nA = .116 mg/m3.
10 Start third trial.
11 Increase humidity, RH = 90%
12 Sample # 5, (20 sec @ 50 cc/min) = 2298 nA = .116 mg/m3.
13 Begin first trial.
14 Sample # 6, (20 sec @ 50 cc/min) = 2209 nA = .111 mg/m3.
15 Begin second trial.
16 Sample # 7, (20 sec @ 50 cc/min) = 2356 nA = .119 mg/m3.
17 Begin third trial.

2290 nA = .115 mg/m3.

Operator

980805GA.XLS - Page 1 of 1
Printed: 8/5/98 Operator




Startup Test Checklist and Test Data Sheet

Detector S/N 280208 -Y Date: ¥-¢-9¢

Software Ver. S.028-1 Time: a5

Location: &ERDEC £ 35,0 3M / M

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

1. Initial Power On

B. Connect communication cable and begin “Logall” file.

Record datafile name _ 7 24/2 3. D4 7_
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.
E. Verify startup sequence.

Fail

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time _22%

Display goes blank approx. 15 seconds after READY

Tested by: Aii >g¢ — Date F-{-9¢

N IRERRRRE

Form M43-DVT-001 Rev B (June 9, 1998)




Confidence Test Data Sheet

Detector SIN 9 g020¢ -4 Date: E-¢~9§
Software Ver. S.62838-1 . Time: 25
Location: CRDCosm £ 3510

1. Connect communications cable and begin “Logall”

A. Record datafile name 7 24/2 3. 47

(Attach copy of data with test records)
B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time

since power on (min)

Challenge time (sec) /

Time to alarm (sec) z

Horn sounds &asy)/ Fail Pass / Fail Pass / Fail

Display correctly identifies Blister Fas9)/ Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH |[NRVLMH| NRVLMH
CBIXIMH |BLSLMH/| BLSLMH

Cleardown less than 5 minutes Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time o1y

Note 1 -- Detector must alarm either BLS or BLS/NRV
3. “G” Simulant Test

Startup testing only: elapsed time

since power on (min)

Challenge time (sec) /

Time to alarm (sec) Ry

Horn sounds [Pasyy Fail Pass / Fail Pass / Fail

Display correctly identifies Nerve Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) (NRVL(MH |[NRVLMH| NRVL MH

BLSLMH |BLSLMH | BLSLMH

Cleardown less than 5 minutes Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time .35

Note 2 -- Detector must alarm either NRV or NRV/BLS
Tested by: j %)ﬂaﬂ-—; Date ? ~é -~ 75

Form M43-DVT-002

Rev B (June 9, 1998)




Detector S/N

Software Ver.

Startup Test Checklist and Test Data Sheet

98006 ~-5" Date: §~-6-95

S. 228 ~) Time: -B=2LF.3Y

Location: Z RDEC £35 10

1. Initial Power On

A.
B.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2.3 &

Display goes blank approx. 15 seconds after READY

i (i JM Date
-—)

Tested by:

Form M43-DVT-001

Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

Connect communication cable and begin “Logall” file.

Record datafile name 7 95 /2 3. D4 7
(Attach copy of data with test records)

Turn horn volume to full (clockwise)
Connect power and begin stopwatch.

Verify startup sequence.

NN

A\ 1

Fail

§-L-9 ¢

Rev B (June 9, 1998)




Confidence Test Data Sheet

Detector S/N 7\?0-'2 2&~5

Software Ver. S oaR~-/

L3S/> L RbDEC

Location:

Date: F-6~ 95

Time: og'3y

1. Connect communications cable and begin “Logall”

7 05123. D87

A. Record datafile name
(Attach copy of data with test records)
B. Use menu to turn on display (optional)

2. “H” Simulant Test

Startup testing only: elapsed time
since power on (min)

W

Challenge time (sec) /

Time to alarm (sec) s

Horn sounds @Fail Pass / Fail Pass / Fail

Display correctly identifies Blister Pass ) Fail Pass / Fail Pass / Fail

(Note 1)

Record response(s) NRVLMH INRVLMH|NRVLMH
BIDLEH [BLSLMH| BLSL M H

Cleardown less than 5 minutes Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time '3

Note 1 -- Detector must alarm either BLS or BLS/NRV
. “G” Simulant Test

Startup testing only: elapsed time

since power on (min)

Challenge time (sec) ~/

Time to alarm (sec) y?)

Horn sounds Fail Pass / Fail Pass / Fail

Display correctly identifies Nerve (Pass JFail Pass / Fail Pass / Fail

(Note 1) -

Record response(s) QNRWLAOMH [NRVLMH|NRVL M H

BLSLMH |BLSLMH| BLSL M H

Cleardown less than 5 minutes "Pass) Fail Pass / Fail Pass / Fail

after alarm (mm:ss)

Record cleardown time /9 S

Note 2 -- Detector must alarm either NRV or NRV/BLS

Date

Tested by: ﬂ @Q&;\r"z

Form M43-DVT-002

£ -é-95

Rev B (June 9, 1998)
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M43 Upgrade

8/6/98 Factor:| 1 0.0001
Thursday 5000.00 + (/] (units)
Targets: 4500.00 | 0 0
Agent = GB 1 846
Cone. = g | 4991 2 1768
Temp = 20 oc 3500.00 + 3 2705
RH=] 10 |% 8000.00 1 4 3636
std #1=| 0.3998 |ng/pl 2890.00 - 5 4450
std #2= ng/pt | 2890.00
1500.00 1
MINICAMS: 1000.00 +
Flow = 50 cc/m 500.00 -
Time = 15 sec. 0.00 4 . . . ' , L . .
_500.00 0.0002  0.0004 0.0006  0.0008 Agestofih ug)0.0012  0.0014 0.0016  0.0018 0.002
Project: Provide GD, GB, GA, VX, and HD to contractor to set windows
Operators: Juan & Sonny
NOTES:
1iSet agent generator for GB low RH.
2iRun Standard curve using GB @ .3998 ng/ul.
GB Generator Settings
0 1] Log File agent=| .25cem gentemp = 200 C
1 846 0631 - dryair= 30Um genRH = 0%
2 1768 0636 wetair=|  0.0Um amb temp =
3 2705 0641 agttemp = 5C amb RH =
4 3636 0646
5 4450 0651
3 Sample # 1, {15 sec @ 50 cc/min) = 1383 nA = .05 mg/m3.
4 Increase agent concentraation
5 Sample # 2, (15 sec @ 50 cc/min) = 1787 nA = .064 mg/m3.
6 Increase agent concentration
7 Sample # 3, (15 sec @ 50 cc/min) = 2631 nA = .09 mg/m3. Log File = 0742
8 Increase agent concentration
9 Sample # 4, (15 sec @ 50 cc/min) = 2760 nA = .099 mg/m3.
10 Begin trail #1
11 Sample # 5, {15 sec @ 50 cc/min) = 3278 nA = .113 mg/m3.
12 Begin trail #2
13 Sample # 6, (15 sec @ 50 cc/min) = 3158 nA = .113 mg/m3. Log File = 0917
14 Begin trail #3
15 Raise humidity. RH = 80%
16 Sample # 7, (15 sec @ 50 cc/min) = 3160 nA = .113 mg/m3. Log File = 0952
17 Sample # 8, (15 sec @ 50 cc/min) = 2459 nA = .088 mg/m3. Log File = 1209
18 Increase agent concentration
19 Sample # 9, (15 sec @ 50 cc/min) = 3021 nA = .108 mg/m3. LogFile = 1224
20 Begin trail #1 @ 90% RH
21 Sample # 10, (15 sec @ 50 cc/min) = 3545 nA = .126 mg/m3. LogFile = 1249
22 Sample # 11, (15 sec @ 50 cc/min) = 3039 nA = .109 mg/m3. LogFile = 1309
23 Begin trait #2 @ 90% RH
24 Sample # 12, {15 sec @ 50 cc/min) = 3200 nA = .114 mg/m3. LogFile = 1334

25 Begin trail #3 @ 90% RH

980806GB.XLS - Page 1 of 1
Printed: 8/6/98

Operator

Operator
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M43 Upgrade

8/7/98 Esctor:| 1 0.0251
Friday I 12000.00 {pd) [units)
T :
argets. ! 16000.00 4 0 0
Agent = HD ; 1 4482
Conc. = gt : 14000.00 2 8783.9
Temp = 20 °C i 12000.00 3 12646.9
RH = 10 % : 10300.00 4 15949.1
s #1=[ 3860 |ngl : 2.
Std #2= ng/ut | 3
i 6000.00
MINICAMS: | 4000.00 4
Flow = 20 cc/m | 2000.00
Time = 8 sec. |

Operators: Juan & S
NOTES:

N -

0.00
f/ 0.02 0.04

4 Increase agent concentration

7 Begin Triai # 1 @ 1.933 mgm3

9 Begin Trial # 2 @ 2.12 mg/m3
10 Sample # 5. {50 sec @ 50 ccimin)
11 Begin Trial # 3 @ 2.047 mgim3
12 Raise Humidity. RH = 90%
13 Sample # 6, (50 sec @ 50 cc/min)
14 Lower concentration
15 Sample # 7, (50 sec @ 50 cc/min}

! .2000.00 ¢ 008  AgertQf ug) O 0.12 0.14 0.18
Project: Provide GD, GB, GA, VX, and HD to contractor to set windows
onny
Set agent generator for HD low RH.
Run Standard curve using HO @ 38.60 ng/ul.
HD Generator Settings I
0 0 agent={ .25ccm gentemo=| 200C
1 4482 - gyair={ 3.0lUm gen RH 2 0%
2 8783.9 wet air = 0.01m amo 1emo =
3 12646.9 agttemp = 20C amo RH = 3%
4 16949.1
3 Sample # 1, (S0 sec @ 50 cc:min) = 13812 nA = 3.11 mg/m3.
5 Sampile # 2, (50 sec @ 50 ce/min} = 8911.5 nA = 1.9771 mg/m3.
6 Sample # 3, (50 sec @ 50 cc/min) = 8720 nA = 1.933 mg/m3.
8 Sample # 4, (50 sec @ 50 cc/min) = 9528 nA = 2.12 mg/m3.
= 9214 nA = 2.047 mg/m3.
HD Generator Settings
= 10804 nA = 2.415 mg/m3. Aem— =| .25¢cem gentemp 2 200 C
Fyars 00im gen RH = 0%
= 9858 nA = 2.197 mg/m3. wetar=|  3.0Um amb temp =
16 Begin Trial # 1 @ 1.933 mg/m3 and 90% RH agttemp 3 20C amb RH = 30%

17 Sampie # 8, (50 sec @ 50 cc/min} = 9677 nA = 2.154 mg/m3.
18 Begin Trial # 1 @ 2.154 mg/m3 and 90% RH
19 Sample # 9. (50 sec @ 50 cc/min) = 10126nA = 2.258 mg/m3.
20 Begin Trial # 1 @ 2.258 mg/m3 and 90% RH
21 Sample # 10, (8 sec @ 20 ccimin) = 3238 nA = 10.39 mg/m3.
22 Sample # 11, {8 sec @ 20 cc/min)

23 Sample # 12, (8 sec @ 20 ce/min)
24 Begin Trial # 1 @ 36 mg/m3

25 Sampie # 13, (8 sec @ 20 cc/min)
26 Begin Trial # 2 @ 34 mg/m3

27 Sampie # 14, (8 sec @ 20 ccimin)
28 Begin Triat # 3 @ 52.917 mgim3

980807HD.XLS -
Printed: 8/7/98

Page 1 of 1

= 8126 nA = 2860 mg/m3.
= 10349 nA = 36 mg/m3.
= 9892 nA = 34 mg/m3.

= 15006 nA =52.917 mg/m3.

Operator

Operator
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8/10/98
Monday
Targets:
Agent=| HD
Conc. =
Temp=| 20
RH=| 10
Std #1={ 38.60
. Std #2=
_ MINICAMS:
) Flow=| 100
Time=| 30

Oper 1
NOTES:

M43 Upgrade

1 ESet agent generator for HD @ 52 C and ~25% RH.

2§Run Standard curve using HD @ 38.6 ng/ul.

il -

4 Decrease agent concentration.
5 Sample # 2, 30 sec @ 100 cc/min = 8589.1nA = 1.95 mg/m3.

8 Begin trail # 1 @ 2.06 mg/m3

980810hd - Page 1of 1

Factor:] 1 0.0328
20000.00 () | (units)
0 0
50000 1 2780.5
pe/ T 2| 69422
°C 3 10808
% 10000.00 4 14063
ng/ul | £ 5 | 164907
=
ng/yl | 2
5000.00 $
cc/m 0.00 / ; : :
sec. r/ 0.05 0.1 0.15 02 obs
-5000.00 Agant finug)
Project: Provide GD, GB, GA, VX, and HD to contractor to set windows i
HD Generator Settings
2780.5 - ' agent =| 200 cc/m fgentemp={ 20 C
6942.2 dryair=| 2.25Um | genRH=| 25%
10808 wetair=| 0.75VUm |mbtemp=| 18 C
14063 agttemp=| 20 C |ambRH=|] 0%
16490.7
3 Sample # 1, 30 sec @ 100 cc/min = 14949.7 nA = 3.38 mg/m3.
6 Sample # 2, 30 sec @ 100 cc/min = 8759.5 nA = 1.99 mg/m3.
7 Sample # 3, 30 sec @ 100 cc/min = 8092.5 nA = 2.06 mg/m3.
Operator
Operator

Printed: 8/13/28
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M43 Upgrade

8/ 1 1/ 98 Factor:] 1 0.0001
Tuesday {ul) | (units)
Targets: 0 0
Agent=| GB 1 841
Conc. = wgh 2 1767
Temp=| 20 [°C 3 2697
RH=| 10 |% 4 3526
Std #1=| 0.3998 [ng/pl 5 4367
Std #2= ng/ul
MINICAMS:
Flow=] 50 [cc/m . .
Time=| 15 _|sec. 0.0005 0,001 00015 0002 O.Tzs
-1000.00 Agantlinug)

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows

Oper 1
NOTES:

1 éSet agent generator for GB @ -30 C.
2iRun Standard curve using GB @ .3998 ng/ul.

GB Generator Settings
agent=| cc/m Jgentemp = c
log file dryair=| 3.00Um | genRH=| 25%
841 0633 wetair=| 0.00Um [mbtemp=| 18 C
1767 638 agttemp=| 20C JambRH=| 0%

2697 642
3526 647
4367 652

DNl iN]—

3 Intellitec and MSS detectors were taken out of hood for repairment
4 Sample # 1, 15 sec @ 50 cc/min = 3094 nA = 112 mg/m3 Logfile = 1204

5 Starttest on ETG Detectors @ .112 mg/m3
6 Sample # 2, 15 sec @ 50 cc/min = 3559 nA = 129 mg/m3 - Logfile = 1232

7 Lower agent concentration
8 Sample # 3, 15 sec @ 50 cc/min = 2857 nA = .104 mg/m3 Logfile = 1250

9 Trait #2, @ .104 mg/m3.
10 Start test on Intellitec Detectors @ .104 mg/m3

Operator

980811gb - Page 1 of 1

Printed: 8/13/98 Operator

e



Startup Test Checklist and Test Data Sheet

Detector SN _78222¢ - % Date: &-/2-9%¢

Software Ver. _S. 2258~/ Time: 08B! 4O

Locationn £ RDEC £ 35/

1. Initial Power On

A.  Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file.

Record datafile name __ 7 2%/68 . AT
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
Connect power and begin stopwatch.

E. Verify. startup sequence.

Fail

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2:38

Display goes blank approx. 15 seconds after READY

Tested by: % @M Date F-12-9¢

———tstm 3:72:‘11‘
eyei iz

2:3°2

NI

Form M43-DVT-001 Rev B (June 9, 1998)




Startup Test Checklist and Test Data Sheet

Detector SN _9 802206 -5~ Date: g-12-?2&

Software Ver. __S.428-/ Time: 0850

Location: _ LZRDEL 35/0

1. Initial Power On
A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file.

Record datafile name 7 OS5 /65, DA 7

(Attach copy of data with test records)
C. Turn hom volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 2.3 ¢

Display goes blank approx. 15 seconds after READY

Tested by: MM

Form M43-DVT-001

Pass Fail
/
e
/
/
/
‘/
e E:51173
8Biqa:0%9
o 2.09
Date F-12-95

Rev B (June 9, 1998)
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M43 Upgrade

8/12/98 Factor| 1 | #numt
Wednesday 1.00 {Wl) | (units)
Targets: %0 | 0 0
Agent=| GD o.eo 1 2145
Conc. = pol | 2 4189
Temp=[ 30 ¢ |° 3 | ez
RH=| 0 % |08/ 4 8064
5 | 10284

(44
Std#=| 1.972 |ng/pl | 0D 4

Std #2= ngiul | ¢ |
0.30
MINICAMS: ol
Flow = 50 cc/m
0.10 1

. Time=| 20 |[sec. J’
0.00 -

0 0.1 02 03 04 Agentfnug) o6 07 08 0.9 1

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows

Operators: Juan & Sonny
NOTES:

1§Set agent generator for GD @ -30 C.

2_§Run Standard curve using GD @ 1.972 ng/ul.
GD Generator Settings
LogFile agent=| .03 cc/m [gentemp = T30 C

1 2145 0623 dryair=| 3.00m | genRH=| 0%
2 4189 0628 wetair=| 0.00Um jmbtemp=| 20 C
3 6276 0632 agttemp=| O0C {ambRH=| 0%
4 8064 0637
S 10284 0641

3 Sample # 1, 20 sec @ 100 cc/min= 1053 nA = .029 mg/m3 Log File = 0728

4 increase agent concentration

5 Sample #2, 20 sec @ 100 cc/min= 3599 nA = .103 mg/m3 Log File = 0759

6 Sample #3, 20 sec @ 100 cc/min= 3983 nA =.114 mg/m3 Log File = 0958

7 Begin Trail# 1 @ .114 mg/m3 for ETG detectors.

8 Sample # 4, 20 sec @ 100 cc/min= 4428 nA = .127 mg/m3 Log File = 1027

9 Loweragentflow: | agent=| .08 ccim |
10 Begin Trail # 1 for MSS & Inteliitec.

11 Sample #5, 20 sec @ 100 cc/min= 4493 nA =129 mg/m3 Log File = 1027
12 Sample #6, 20 sec @ 100 cc/min= 9991 nA = 288 mg/m3 Log File = 1439
13 Set agent generator for GB @ -30C.
14
1 841 ‘ -
2 1767
3 2697
4 3526
5 4367

15 Sample #7, 20 sec @ 100 cc/min= 5857 nA = .160 mg/m3
16 Test Intellitec and MSS detectors.

Operator

980812gd - Page 1 of 1

Printed: 8/13/98 Operator




Startup Test Checklist and Test Data Sheet

Detector SN _ 7800 6~0Y Date: X//a/s ¥y

Software Ver. V12 ° -8 Time: 2§

Location: Eppec- Bue 7570 ~+ s

1. Initial Power On
A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file.

Record datafilename _~7o¥6S (DA T

(Attach copy of data with test records)
C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time s, to

Display goes blank approx. 15 seconds after READY

& Loze

Tested by:

Form M43-DVT-001

Pass Fail

\\\\KKR

N

Date Jialsr

Rev B (June 9, 1998)




Startup Test Checklist and Test Data Sheet

gftaf 5T

Detector S/N 9‘2 oW (" 23 Date:

Software Ver. P Se ?’JK Time:

F35— Z.S5t

Location:  EENEC—=RLLI570

1. Initial Power On

+4s52¢

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

B. Connect communication cable and begin “Logall” file.

Record datafile name _ J© S 16S. DAT

(Attach copy of data with test records)
C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time <%0

Display goes blank approx. 15 seconds after READY

Tested by: G - Z“’ 79

Form M43-DVT-001

g
7

Fail

\\l\\ el &

N

Date

£/0l5&
gon

Rev B (June 9, 1998)
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Startup Test Checklist and Test Data Sheet

Detector SN _$§02906 - ¥ Date: F-/¥-9§

Software Ver. S.628 -~/ Time: d8.d 6

Location: & RDEC E£35/0

— - .
lizwe TSR C Feroiim g
- wR f/ﬂ.rww,u
1. Initial Power On
A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.
B. Connect communication cable and begin “Logall” file. |

Record datafile name __ 7 2% /7Y .24 7
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

g

ass

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST '

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time L. 52

Display goes blank approx. 15 seconds after READY

RN

UL

Tested by: ﬂ %)ﬂm—‘M Date ¢ /l‘i / e
/§l 4 4 ré

Form M43-DVT-001 Rev B (June 9, 1998)




Startup Test Checklist and Test Data Sheet

Detector S'IN 986206 -5~ Date: C-/¥Y-9%

Software Ver. S .028 -1 Time: O&.)3vy

Location: ERDFc £ 3510

1. Initial Power On

Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

B. Connect communication cable and begin “Logall” file.

Record datafile name __7 25/7Y. DA 7T
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

S Fail

g
&

Display shows M43-APD

Display shows the Software Version

Display shows LED TEST followed by test patterns

Display shows HORNTEST and horn beeps twice

Display shows SELFTEST '

Display shows STANDBY and backflush begins

Display shows READY within 30 minutes after startup
Record Time 3.5

Display goes blank approx. 15 seconds after READY

NN IINVR R K

Tested by: ﬁ @m Date g /1y / 2 &
7~ ;/

Form M43-DVT-001 Rev B (June 9, 1998)
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M43 Upgrade

8/14/98 Factor| 1.1 | 0.0013
Friday 900000 (ul) | (units)
Targets: 8000.00 } 0 | ©
Agent=| VX 700000 1 0.5 927
Conc. = pg/ 1 1806
Temp=| 52 |c | PO 15 | 2650
RH=l 25 % 5000.00 } 2 3195
Std #4=| 3.5468 [ng/ul | 000 T
Std #2= ng/ul | Fooo ¢
2000.00 +
MINICAMS: 1000.00 4
Flow=| 100 |cc/m 0.00 . , ’ } _ : ,
Time=| 40 [sec. | 0% 0.001 0002 0.003 0.004 0005 0.006 0.007 0.qos
-2000.00 Agaent finug)
Project: Provide GD, GB, GA, VX, and HD to contractor to set windows
Operators: Terri, Juan, Sonny & Kwok ‘
NOTES:
1iSet agent generator for VX @ 52C and 25 % RH.
2iRun standard curve with VX @ 3.5468 ng/ul.
Log file
0.5 927 815
1 1806 822
1.5 2650 829
2 3195 835 VX Generator Settings
3iSampie # 1, 40 sec @ 100 cc/min = 1056 = .030 ug/ ?7? 44— agent=| 110 ce/m |gentemp =L52.0 c
4:Sample # 2, 40 sec @ 100 co/min = 1817 = 055 ugl  log = 0955 dryair=| 210Um | genRH=| 26%
5iTesting detectors wet air=| 1.00Um |mbtemp=] 20 C
6iSample # 3, 40 sec @ 100 cc/min = 1833 = 055 ug/l  log = 1115 agttemp=| 35 C. JambRH=| 82%
Operator
980814vx - Page 1 of 1
Operator

Printed: 8/14/98




Startup Test Checklist and Test Data Sheet

Detector SN 780206 - & Date: §-/2-98
1808

Software Ver. S. 028 -7 Time:

- - /:: &
Location: ERIDEC L 35/0 /EwP O - @ fr,mTaP.

Powen oRF @ $-19 #1306 *S52°%

SToRSD o 3 DarsS AT TS
FoLiowerp By _S5 #R cosp so0ax

A.  Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

1. Initial Power On

B. Connect communication cable and begin “Logall” file.

Record datafilename ___ 7 2%/ &/ . 247
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.
E. Verify startup sequence.
Fail
Display shows M43-APD
Display shows the Software Version
Display shows LED TEST followed by test patterns
Display shows HORNTEST and hom beeps twice
Display shows SELFTEST '
Display shows STANDBY and backflush begins
Display shows READY within 30 minutes after startup
Record Time 150
Display goes blank approx. 15 seconds after READY

NESSNEENY:

Tested by: G. Lo Zd Date ?/l 7/9{

Form M43-DVT-001 Rev B (June 9, 1998)




Startup Test Checklist and Test Data Sheet

Detector S/N 970204 -5 Date: F-/7- ¢¥&
Software Ver. S 628 -7 Time: [ #
Location: £RIEC &£ 3572 Teme : O e @ STarTwP

Power oRE §-1y 10:30 #3522 °c
SrorcD rop. 3 DaY3S a1 115 &
FoLiowep B F S5 HR coeed SOAKR,
A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet.

1. Initial Power On

B. Connect communication cable and begin “Logall” file.

Record datafilename __ 7 25/ ¢/. D4 7
(Attach copy of data with test records)

C. Turn horn volume to full (clockwise)
D. Connect power and begin stopwatch.

E. Verify startup sequence.

Pass Fail
Display shows M43-APD v
Display shows the Software Version v
Display shows LED TEST followed by test patterns el
- Display shows HORNTEST and hom beeps twice v
Display shows SELFTEST -
Display shows STANDBY and backflush begins -
Display shows READY within 30 minutes after startup el
Record Time 3:.¢6
Display goes blank approx. 15 seconds after READY v
Tested by: S L 0 2V Date | ‘g/( 7’{ i

Form M43-DVT-001 Rev B (June 9, 1998)
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APPENDIX C. GOVERNMENT EVALUATION TEST DATA:
INTERFERENCES

C-1




Blank




-

Test Location:

M-FLELD

interference Material:

ANLEADES LhS £ KBRNST

Date: §-3/i-T7¢ Operator. CwdJ / g -
[4
Temperature: 90 °F Weather. 5SS RHE - b MmPH
Det SIN S/ Ver Det SIN SMW Ver
9802060 ~ Y 5 028-1 G86206 ~5 5.028 -/
Clear Clear
Pre-test Alarm Response Time Alam Response Time
H Yes @ No O Ris me D Yes @ No O B Lol
G Yes & No [ NRU M Yes @~ No O | yav s
Trial No. Distance /O ‘ Chal.Time 2 /o2 Distance /0 / Chall. Time 2, oD
P Clear - |—§ —v v comefmm e e Clear
Alam Response Time Alarm Response Time
Time Yes [ Yes
e = »
1356 No ] No [
Comments 7 04262 . DAT T 05202 DAT
Trial No. Distance ] 0 / Chall. Time 2 . .p Distance /o ' Chal.Time 2. ,55
L Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O } Yes 0O
/403 Mo No
Comments
Trial No. Distance /D /" Chall. Time Distance /O 4/ Chall. Time
3 - Clear Clear
Alam Response Time Alarm Response Time
Time Yes O Yes O
4 L~
j407 No O] No [
Comments
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes [J No O3 Yes [ No O
G Yes [0 No O° Yes O3 No O

.j(_-‘e‘

%5-—1‘:‘57

Dyissce. L Xnaus




Test Location: A - Frzed Interference Material: D/ s34 E XHAU ST

Date: -3/~ 7% Operator: éb_) / 41\
- — 7 .
Temperature: 90 F Weather 2~ 3 mpP# SO TR U
Det SN SW Ver Det S/N S/ Ver
y . . 5 ,02 8, -/ . .
Qg o206 - 4 = %020l -4 5,028 -/
) Clear : Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes @ No O | 824 1000 Yes @ No O BLS joL/
G Yes @ No OO MRV LDIJ Yes @ No 0O VRU H]
Trial No. Distance so ! Chal.Tme o ‘7| | Distance )O ' Chall.Tme 9 !0
/ Clear Ciear
Alam Response Time Alarm Response Time
Time Yes O |, Yes O »
3 : q / No B/ No m/
— —_ e — ] —_
Comments 7 O 20%, DA T ] OS5 20 . DA/
Trial No. Distance / 2] /" Chall. Time Ry % Distance /O ' Chall. Time 2/
=2 Clear Clear
Alarm Response Time Alam Response Time
Time Yes O Yes O
po™ o
21585 No @ No B
Comments
Trial No. Distance /5 /  Chal.Time 9 ' 75 Distance  /p ! Chal.Tme 23 ¢ 7>
3 Clear Clear
Alarm Response Time Alarm : Response Time
Time . Yes O Yes [
e L
3 'i 21 No B/ No B/
Comments 70"/9—05, S/ & 7 25 205 YV
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes O No O
G Yes OO No O Yes [J Noe O

S PRETEST — (S VAPR




Test Location: LERYEC M-Frecd Interference Material: (G- A4 VAPIR
Date: §-31-9% Operator: & /él_~
7
Temperature: +93 ~ Weather: A e S mPH
Det S/IN S/W Ver Det SIN S/W Ver
‘ 940206 -4 S.028 -1 690206 -5 So028-1
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes @ No D Brs iolk/ Yes B No O $ Jol)
G Yes @ No O ey M Yes @ No O eV m ED
Trial No. Disonce < 7/  Chall.Tme 2 “pp*| |Dstnce 5 /" Cchal.Time 2 ‘g0 ¥
i Clear : - Clear
Alarm Response Time Alarm Response Time
Time Yes [ Yes O
225 No @] No B
Comments To4206.DAT_ 7T OS5 QYO & DAT
Trial No. Distance </ cralTme o ‘gp | |Distance § ‘ Chall.Time o ’zp
Clear Clear
L— Alarm Response Time Alarm Response Time
- Time Yes [0 Yes O
/
313y No ] No [
Comments
Trial No. Distance < / Chall. Time 7 lo * Distance S ‘ Chall. Time 2 ‘o2 "
2 Ciear Clear
Alarm Response Time Alarm Response Time
- Time vyes O} Yes O | -
32 No { No m/
) Comments To09YLo?., 31& 7 05 2077, 51l
Clear Clear
Post-test . Alarm Response Time Alarm Response Time
H Yes[1 No O Yes O No O
G Yes O No O° Yes O No O

SiEE

PR ~-TE 3T

Buevib e EAS




interference Material: g pip & 4 5

Test Location: W - FiceD
Date: §-3i-9¢% Operator: 4&/‘ / &L
7
Temperature: + 923 Weather. '
Det S/IN S/W Ver g Det S/N SW Ver
) A §020& -5
G go20L - 4 5.028-/ | S o2y 5028~/
Clear Clear
Pre-test Alarm Response Time Alarm/ Response Time
H Yele/No O Ri5 ot/ Yes MNO o 51_5/.&(/
e Yes B Mo DO | WRY pED ves &7 Mo O ppv 1)
Trial o Distance /5 Chal.Tme 3 ’sp | |Distance ;5 ¢ Chal.Time 3 ‘s
i Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O |
3:59 ™ No ] |
— — —_— ~ - —
Comments v &0 f, ‘Dﬂ- / / 0520 5. (_2/4 /
Trial No. Distance Ky / Chall. Time 3 oD Distance /s Chall. Time 3 ! /57>
2_ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes l;/ Yes O |,
‘1' ” iD No No B/
Comments
—— Distance | £~ " Chall. Time Distance ) 5/ Chall. Time
2 Clear Clear
J Alarm Response Time Alarm Response Time
Time Yes O Lo Yes O |
Yl ] No No
" : -
Comments / 0+ 3.0 9., S/é__ /0_5'9.04.,514’
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes [J No 0O
G Yes O No O Yes 1 Noe OO

See Wzl

57 DIE 5 VA,PC‘?L




/n "FIEL-.D

Interference Material: :/) iES8< V/Q PIAR_

Test Location:
Date: ¢-3/-9% Operator: éb.) / & ya
7
Temperature: + 93 F Weather: i & Do S mpPH
Det SN S/W Ver Det SIN S\ Ver
Q¢pa0b - S.028-) G&0206-5 5,028 -1
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes m/No 0OlbLs [lo& Yes @ No DI BLS Lo
G Yes @ No D MRV ywy» Yes @ MNo D MRV Lot
Trial No. pistance 5! Chall. Time 210 ¢ Distance &’ Chall. Time 7. OV
’ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes [
[ 5° No I No [
Comments 7 O /0 D4 7 o085 27/ O . DA7
Trial No. Distance 5 Chall. Time  Z.) Lo Distance 5‘ Chall. Time Z. 0%
L . Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
16:Sh No B No &Y
Comments
Trial No. Distance 5‘ t Chall. Time Distance S‘ / Chall. Time
j Cilear Clear
Alam Response Time Alarm i Response Time
Time Yes O Yes O
‘.). \)L No E No q
Comments ch L Sl 0 S 4Ly
Clear Clear
Post-test Alam Response Time Alarm Response Time
H Yes [0 No O Yes O No O
G Yes O No [3 Yes O No O




M- F:«H

D;-GJF) /ZVVVI@/_

Test Location: Interference Material:
Date: < ~Ji- 9 ¥ Operator: 6— L
[» I .
Temperature: awiia Weather: ‘1‘8’4/1 # & me/l
Det SIN S/W Ver Det S/N S/W Ver
9 goloh- 0V S.oLk-J 980206-05 §o02KL-/
Clear Clear
Pre-test Alarm Response Time Alam Response Time
H ves ® No O | LS Lav ves @ No O | [[8 Co
c ves i No O | N Luw Yes X No O | INEV Low)
Trial No. Distance Ig,ﬁ Chall. Time 2¢O Distance {‘S‘F‘C Chall. Time 7 - ¢ ¢
' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
(3] e = o &
Comments “To\y L2 . ORT ToS 12 . VAT
Trial No. Distance ;o  Chall Time Distance { S{  Chatl. Time
2— Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
(1L No B No KB
Comments
Trial No. Distance Chall. Time Distance Chall. Time
3‘ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
1k No ® No X
Comments oy U SiF 7cS 217 Sk
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes 3 No OO
G Yes [J No O Yes O No O




r bl
Test Location: M - f" 10 \4

Interference Material: "( €ro Syt \ } Q'p@‘yg
¥

Date: X - Z ‘ - ﬁ (ﬁ- Operator: G L .
Temperature: +97 0f7 Weather. 45 e SpfY
Det SN SMW Ver DetSN - S/W Ver
980 204-c\ S0z b1 g80 2¢ (03 016~ 1
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes R No DO [{Ls LOW Yes A No O B[_{j LL‘\U
G Yes B No O | (N&V Loy ves . No O | MRV M/
Trial No. Distance S<¥r Chall. Time YIS Distance  ¢_f£/~ Chall. Time 2~ o0
i Clear ) Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
25 N K No B
Comments 7‘0‘)‘"7,(‘% DAT JTo§& 21Ny pAT
Trial No. Distance S 41 Chall. Time - 2.0 Distance ST Chall. Time 2. OV
R Clear | Ciear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
{119y No K No R
Comments
Trial No. Distance S 4 Chal.Time .40 Distance G fr~ Chall. Time 7 ! 60
3 Clear Clear
Alarm Response Time Alarm ' Response Time
Time Yes [0 Yes [
h 8 No I;( No
Comments Toy Us Sik T0S LT S~
Ciear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No 3 Yes O No O
G Yes OO No O Yes [ No O




Test Location:

M = (—( ° { J _ Interference Material: K—evo_sh,é K\/y] r)l-{,

7 - .
Date: fy J ( C/f Operator; L 0 1o/
Temperature: ‘7 0 v F Weather:
Det SIN ' S Ver - Det SIN SIW Ver
910Lo6- bY SorE—t GFO L0 605 Sozq-/
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes ﬁ\ No O {3 [_5 LO\\/ Yes ) No 0O IZC~S Low
G Yes F{ No O | NPy MED Yes 8 No O | (NLV PED
Trial No. Distance ( S‘fr Chall. Time  Z7- . Distance l ﬁf Chall. Time > - )
, Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O _ Yes O
l ger No 4 ‘ No B
[ ,
Comments ey 6 DAT Te < 2/6 _DAT
Trial No. Distance | § Chall. Time Z23¢J Distance { S Chall. Time 2.4
l Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O ves O
£ :l—— No R No [
{ €09
Comments
Friat No. pistance (S{r Chall. Time 0! ¢V Distance | S f7 Chall. Time 2.5&v
3 Clear Clear
L= Alam Response Time Alam ' Response Time
Time Yes O Yes OO
(% 0¥ No R No ,q
Comments TeY 2] SiE ToS 2(37 StE
put o Afe >DJC  pus. o Yy,
Clear ' | Clear
Post-test Alarm Response Time Alam Response Time
H Yesﬁ\ No O aLs Lo~ Yes @ No O KLS ng/
G Yes ¢ No O ‘\«’V ME() Yes -p No O (\l LV H{"
\ 8"2 0 "Totf s, PAT _T(’)S 2 1% DA




Test Location: ‘ Hr el l Interference Material: J ?E \/(( pors
L
Date: ql/ f./ 53 Operator: L ﬁi}
Temperature: 31 'Y= Weather. G tfd nH Tmel 9(
Det S/N S/W Ver Det S/N S Ver
2] Yot~0Y ]S 220 %0 w(~v% #1Sozd-|
Clear Clear
- Pre-test Alarm Response Time Alarm Response Time
H Yes @ No O @[,5 M E0) Yes X No O B LS mes)
G ves @ No Ol Ny mED Yes [d No O | (N\RV Low
“Trial No. Distance S {¢ Chall. Time “)_: 00 Distance St Chal. Tme Z.. 060
' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes R Nev va Yes W Nev Low
r‘ 20 Noe O No O
Comments To\t 215 DA77 ToS 1149, DAT
Trial No. Distance Chall. Time Distance Chall. Time
T Clear Clear
Alarm Response Time Alarm Response Time
Time Yes B | NQU Low Yes O
815 No O " No K
Comments
Trial No. Distance Chall. Time Distance Chall. Time
3 Clear Clear
Alarm Response Time Alarm Response Time
’ Time Yes O Yes O
g«-a &n Noe B No K
Comments _TQ‘-! 110 S~ 7 oS 7210, St~
, Ciear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No [0 Yes O No O
G Yes [ No O Yes O No O




~
Test Location: M- Fle lé Interference Material: 3 ﬂ ) K Vt’\'llj_g
Date: 7/ { l 9T Operator: L 0 Zo. J)
Temperature: wA A Weather. &9, dud
Det S/N S Ver Det S/N S/W Ver
530 1060y #1892~ ( GR106-05 S0t D—|
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes B No O | Fis iaw Yes 8 No O | {{LS mEY
G Yes /ﬂ N O | Nev M el Yes @ No O NRV [
Trial No. Distance & f  Chall Tme 17w Distance [ § f  Chall Time
\ Clear Clear
Alarm Response Time Alam Response Time
Time Yes O Yes O
£y No ? No &
Comments Tot 1. 0A TeS 22 OAT
Trial No. Distance Chall. Time Distance Chall. Time
1 Clear Clear
Alarm Response Time Alam Response Time
Time Yes O Yes O
L5k No X No X
S0
Comments
Trial No. Distance Chall. Time Distance Chall. Time
3 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes OO Yes O '
7o No KL N R
Comments “Toy 7222 Si\, TesS 222, 3L~
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O Ne O Yes O No O
G Yes O No O° Yes [O Ne O




ME)

Interference Material: Chvlsc“j b“un(a‘g .

Test Location:
7
Date: ")/ 1l Operator: /_ o030}
Temperature: Weather:
Det SIN S/W Ver Det S/N S Ver
TRO706-0¥ M SOLD~| 9% 010625 M GO
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes I No DO .S K Yes @ No O aLs Leww
G ves § No O | NeV MEY ves ff  No O | W\pv ling,
' €O Low
Trial No. Distance Chall. Time Distance Chall. Time
q Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [ Yes O
_ g"\z ( No No ¥
714
Comments Tovt 2123 047 TS 213 DA T
Trial No. Distance Chall. Time Distance Chall. Time
1T Clear Clear
Alarm Response Time Alarm Response Time
Time Yes D Yes O
‘}3“( No R No R
Comments TUY gyt (c\’
Trial No. Distance Chall. Time Distance Chall. Time
j Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes 0O
919 No B No &
Comments Toy 1Y Sil0~ ot 214, M
/it Camin
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes O No O
G Yes O No O Yes [ No 0O




n-r,. (4

Interference Material: \N oui/ b oyt

Test Location: ~c
. o/
Date: 7 / { / i Y Operator: : Lo )
Temperature: S Weather: S T a1
Det S/N SW Ver Det S/N SW Ver
Go6-04 }1 SoLi-| Gv 206-¢ W1S0Z D~ |
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes )@ No DO |57 men Yes B N DO | QU i)
G Yes @ No O | AV Low Yes  No O | NV Ltto
mED
Trial No. Distance ] g{T Chall. Time Distance _J<{1 Chall. Time
’ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes DO Yes O
Comments “To 115 . DA7 ToS 11S. DAT
Trial No. Distance Chall. Time Distance Chall. Time
Z Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
r9°10 No g No B
Comments
Trial No. Distance Chall. Time Distance Chall. Time
" Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
.1y No B No . K
Comments oM L1 SV Tey 216, St
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes [J No O
G Yes O No O Yes [ No O




M-Eld

Test Location:

Date:

Temperature:
|

Interference Material: D o\/)(\) 'F‘( e

LO v/

ﬁ, / t I ?T Operator:
Weather:
Det SIN SMW Ver Det SIN S/ Ver
ROW(-0N M sutd— Qi 05 2 Sel )|
Clear Clear
. Pre-test Alarmm Response Time Alarm Response Time
H ves Xi No O |85 MeD ves @ No O | U mE(
G Yes @ No O [ N®v {4\ Yes [ No O [ NRv pues
Trial No. Distance ‘2,1,.& Chall. Time 2 1o Distance 2.7 -Fr Chall. Time 2 x¢v
‘ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [ Yes O
.36 No No &K
Comments “T0Y% 111, DA T “ToS 217 . DAT
ag Auwce | 19 By Jose fx tius  Fueqaelly
. N oa € ' 7
Trial No. Distance m74{p  Chall.Time -0 Distance Chall. Time
7 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
%4 No K No ﬂ
Comments to-ys Asme| 1050 Recd
7
Trial No. Distance L1 —&- Chall. Time Distance 711 —+- Chall. Time
XY Clear Clear
Alarm Response Time Alarm Response Time
i Time Yes O Yes [J
11958 No @ No R
. — .
Comments Joy LLE St~ Tos UL Sl
Clear Clear
Post-test Alarm Response Time Alamm Response Time
H Yes O No 0O Yes OO No O
G Yes O Ne O Yes O No O




Test Location:

H‘ ]f:-/f’/rv?

interference Material: Tl el ﬂ VYA Th -
/

L

Date: 7 / i / 9% Operator: L 0 208
Temperature: X e Weather. Y JZ)EH’
Det SN S/W Ver Det S/N S Ver
7 %0 10(-0M M Sl D 9% oLo6—0S hSoed-|
[ ta Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yyes I No O | /TLS Me) Yes/,ﬁ\ N O | RN €D
G Yes O No O | Ny Hl 1 Yes A No O | NV Low
Trial No. Distance 7.~  Chal. Time 7:50 Distance 3.7 ¢ Chall. Time 2109
l Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
I 2Mup No [ No [
Comments Tog L1g DAY “Tes 229 DAT
———— Distance | Chall. Time Distance Chall. Time
Z ' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
(LS No [ No I(
Comments
Trial No. Distance Chall. Time Distance Chall. Time
_I Clear Clear
Alarm Response Time Alam Response Time
Time Yes O Yes OO
'»L'S-D No ﬁ No w\ -
Comments Tey 1L33.851~ Toc 230. S|~
Lost Cumpn i
Ciear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No [ Yes O No O
G Yes O No O Yes O No O




Test Location:

l‘/\“ l:t E{ 5 Interference Material: Wl’ ‘5' Pt’ M Sp ‘7 Cieer .

? / / ‘ 7Y v Operator: 1,0 ./

~Date:
Temperature: RI°F Weather 557, {4
Det SIN SMW Ver Det S/N S/W Ver
9%920f-0 \ M So1 - GRv206-05 MsorD—
Ciear Ciear
Pre-test Alarm Response Time Alarm Response Time
H Yes/‘li No O |@éS Me [ Yes No O|(8c5 Lo
G Yes ﬂ No O NQ\/ MEQ Yes @ No O N({v WE(}
Trial No. Distance  So—fr Chall. Time 7 ~ g4y Distance  §y 4 Chall. Time 110w
‘ Clear Ciear
Alarm Response Time Alamm Response Time
Time Yes [ Yes 0O
(1) No R No R
Comments “To\ LY. Y W) “JoS 13/. DAT
Trial No. Distance Chall. Time Distance Chall. Time
L Clear Clear
Alarm " Response Time Alarm Response Time
Time Yes O Yes O
13:19 No @& No R
Comments
Trial No. Distance Chall. Time Distance Chall. Time
z Clear Clear
Alarm Response Time Alarm ’ Response Time
Time Yes D Yes D
Wiy No & No B
Comments Tov LI . S{(_ Toy 2Ht. o G
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes O No O
G Yes D No 0O° . Yes O No O




Test Location: M - F‘ < H Interference Material. \l‘c ( /Ow S hytv(

Date: 7’/ i { o Operator: L ozu
Temperature: K 1 P Weather:
Det S/N S/W Ver Det S/N S/W Ver
. a o .
) <0206-0Y M S0 — GwwEos #SuLD- |
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes ﬁ No O EL}' MEW Yes ﬁ No [OJ BL) MED
G ves L No O | Ngev l"H Yes § No DO ARV ME)D
Trial No. Distance 5y {r Chall. Time Distance Gg{f~  Chall. Time
l Clear Clear
Alarm Response Time Alarm Response Time
Time ves K GB Lo Yes R G-P L / ke d
(25 No DO Ne 0O L Le
Comments Tay+ 7. OaT 705 213 DAT
. N - ' -
‘w’/ R—‘lln/ Dusr i (een V}/ R—s‘u\L/DMF L [tes,
Trial No. Distance Chall. Time Distance Chall. Time
o Clear Clear
Alarm Response Time Alarm Response Time
Time Yes & RS L Yes M| oW Low
43-s14 No [ No O
‘0
Comments
Trial No. Distance Chall. Time Distance Chall. Time
z Clear : Clear
Alarm Response Time Alarm ’ Response Time
Time ves [K (A () Yes [ gL
l\[ : ,’r No D No D
Comments Toy 2LIY Sy Tog23Y S/~
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes [ No O Yes O No O
G Yes O No O - Yes [J No O




M\F‘;clé

1 Test Location: Interference Material: \ ] 1 J l J S%,.-"-\Q
i v
| Date: 71/ { ,/ 7? Operator: L 0 s
Temperature: Weather:
Det S/N SW Ver Det S/N S/W Ver
S%0 1060 M S0z D~ Stowpos| | msSuLd—
Clear Clear
. Pre-test Alarm Response Time Alarm Response Time
H Yes @ No D |gus  Leyw Yes @ No O | 445 Med
G ves § No O |Nev 14y Yes . No O Npv MeD
Trial No. Distance S0 ¢ Chall. Time Distance ) {T Chall. Time
[ Clear Clear
- Alarm Response Time Alarm Response Time
Ti
ime Yes O Yes K 4 Lwow/
Comments ToH1 3. DAT Jof 2.05. DAT
C l’lﬁ‘)]lli (&‘ilﬂ/’)\-\r "6'4&’(( Z‘EAL\ bl
Trial No. Distance Chall. Time Distance Chall. Time
R ) Clear Clear
| Alarm Response Time Alarm Response Time
|
Time Yes OO Yes [ H Llow
v 43 No R No O
Comments
Trial No. Distance Chall. Time Distance Chall. Time
K Clear Clear
Alarm Response Time Alarm Response Time
- Time Yes OO Yes & ,’§ LS
IS0 No K No O
Comments Toy 236. </t ~7oS 23¢. SI{,—
Clear Clear
Post-test Alarm Response Time Alarm Response Time N
H Yes O No O Yes O No O
G Yes O No O Yes O No O




Test Location:

N= Peeld

9 ul5%

Interference Material: ﬂﬁ 4 SM ‘/l’u :

Z—o%co

Date: Operator:
Temperature: FOYF Weather.
Det S/N S/ Ver Det S/N S/W Ver
IY 02u(-04 M)~ GY0 206-v5 #SeT )/
Clear . Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes ® No O |€LS Mel Yes fg No O | [TL]) thef
G Yes ﬂ No O (\\K'\/ H; Yes ﬁ No O [\‘K\/ e J
Trial No. Distance G  Chall Time Distance &) §r ~ Chall Time
' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
150 No R No T
Comments o 237 O A7 Nz 237, DAT
Ch ﬁ..le [&0..'.' l/[)v\r-;[ N adaP4 _QIV\ bua
Trial No. Distance Chall. Time Distance Chall. Time
“Z Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O ves O
18/ No X No (B
Comments st
Trial No. Distance Chall. Time Distance Chall. Time
= Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
' S '. J 9 No & No X
Comments ~oq 23%. S /(~
Lotr (A~
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes [ No O
G Yes OO No O Yes [J No O




M~F,. U

Interference Material: G—Vp@m Sﬁ, ,[v( ‘

Test Location:
Date: 7/ 'j ) g Operator: L oS
Temperature: Weather:
Det S/N S Ver Det SN S\ Ver
| unlv (-—O\{ (P SoL)~( Stve (v rsozg -/
Clear Clear
) Pre-test Alarm Response Time Alam Response Time
H Yes . No DO {s Lo Yes B No OO [ Lov
G Yes L No DO Nev H, ves @ No O | NV fhey
Trial No. Distance S & Chall. Time Distance Sut7 Chall. Time
,\ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes KA GO (e Yes D+ L Low
A 1571 50 No O No 0O
Comments To% 239, DAT 108 275.0AT
Trial No. Distance [y &+ Chall. Time Distance /o - Chall. Time
1 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes @ & Low Yes [R GE ‘flin
, <! n No O No O
Comments.
Trial No. Distance —% -{r Chall. Time Distance - § -Fr- Chall. Time
K¢ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [ N v Yes X A%
j6l 1 9 Noe O No O
Comments Toy LY. S\~ Tor T4o S(L
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes [ No O Yes O No O
G Yes O No O Yes OO No O




Test Location:

M - ch }J

Interference Material:

H7H

Date: 7/ I/ q § Operator: L 02X/
Temperature: 7°F Weather:
Det SIN S/W Ver Det S/N S/W Ver
Wwh-o4 M S0~ GRo206-05 | [#MSvLd-/
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes ﬁ No O | LS Lo ves @ No O |IJU 27
G Yes @ Mo O | prv (s ves I No O |(\pv e
Trial No. Distance 3 ‘F\‘ Chall. Time 219 Distance ¥ *’E Chal. Time 2 ’pg
( Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [J Yes O
f6:5L No X No K
Comments 7oy 27 0AT {’\'\—/‘gf— ) TOS 2%/ PAT (1./*;"' /
\rvllo Ka.;,Jhm;—{u len ' b;/o W¥ [
Trial No. Distance /o T Chall. Time Distance /o -y  Chall. Time
T Clear : Clear
Alarm Response Time Alarm Response Time
Time Yes [ Yes [
(WELY No No X[
Comments
Trial No. Distance Chall. Time Distance Chall. Time
S Clear Clear
Alarm Response Time Alarm Response Time
Time Yes D Yes D
No B No P(
Comments "70_‘-] 241 . Sl oS 2% Sri-
{)\/\’ o [)/C. r;n.‘)ul« I OV’\"anlg‘t/}( ]
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes @ No O | (LS Imn Yes B No O | |3y Lwv
G Yes I No O | NRy Wy ves { No O | pNRY W
195 24 DA T

'_'TOq’l‘l’j, DA'7




h-Rield

B le. b

Fest Location: Interference Material:
date:’ i ’l 7/{ 5Y Operator: L 0 2u/
Temperature: 76 S Weather. <6 73 | T1N ¢ P
ASen Lisheqiy Stwoxn
Det S/IN S/W Ver Det S/N S/W Ver
9 Yo0k-0Y B SOLD~ Y005 FRsuzd-~\
25°< 2¢Yc
lo “HoAm Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes ﬁ No O K LS 50 Yes ﬂ’ No O Bl—g Low
G Yes ® No O | NgVv H_\ Yes B No O | IV WMgn
il No. Distance |9 {¢  Chall. Time 7 Distance  (0{¢ Chall. Time  2>00
' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
Comments T0O ‘1‘ 144 DA7 —To Sl 047
Tria! No. Distance Chall. Time Distance Chall. Time
52_ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
Ji3go No X No M
Comments
Trial No. Distance Chall. Time Distance Chall. Time
g Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes [
”-) 9 No B No &
Comments TotMT, st Tos LS N
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yesd No O Yes[OJ No O
G Yes O No O Yes O Noe O




A~ Flr_u

Interference Material: 5 T K

Test Location:
Date: 4 / 7/! 9% Operator: L-O toJ
Temperature: 71 F Weather.
Det SIN S/W Ver Det S/N SMW Ver
3‘30'\.0(- oY W SoLdv ﬁ YO Wb-035] S0 D~
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes @ No O | I{iS H; Yes, B No O @gis Mep
e} Yes ]S No O | NRV ‘A‘eo Yes @ No O NKV Weh
Trial No. Distance l b) .{“T Chall. Time 9 /o Distance / b-—[.(. Chall. Time 7 ' pp
' Clear Clear
Alarmm Response Time Alarm Response Time
Time Yes 0O Yes O
] No ,EL No B(
Comments “ToYx 24k .OATT ToS Ltk DA
Trial No. Distance Chall. Time Distance Chall. Time
7/ Clear Ciear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
u‘. 1] No F’\ No Q’
Comments
Trial No. Distance Chall. Time Distance Chall. Time
3 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes [
.18 No R No K
Comments Toy 7y St~ TG 2%7 Sil~
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes O No O

G

Yes O Noe O3

Yes O No O

o




fest Location:

M"’ F! 7’[("

interference Material:

DSz

date: %/ ’L—! 9 Iy Operator: L ® Lo
Temperature: Weather:
Det SIN S/W Ver Det S/N S/W Ver
90 Lo(0Y M gD §g0lo6-0§ W so LD~
Clear Clear
Pre-test Alarm Response Time Alamm Response Time
H Yes B No O |KLS MED ves X No O @15 (ED
G Yes g( Noe O t'{V-\/ H’J Yes @ No O (‘“LV -§=o+v
_ a5
Trial No. Distance (O ¢ Chall. Time 2109 Distance | g~  Chall. Time 200
‘ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
“; y3 No KU No [
Comments To 24 8. DA77 TS 24%: 047
Trial No. Distance Chall. Time Distance Chail. Time
rz_ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [J Yes O
11746 No £ Noe KI
Comments 9 (kk ’F&h" ¢ } ) ’ﬁ'v‘ :
Trial No. Distance Chall. Time Distance Chall. Time
S . Clear Clear
Alarm Response Time Alarm Response Time
Time Yes E G— K Lo Yes O
Wwss No O No X
Comments o 2949 St~
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes  No D . Iza Wen Yes F- No DO | KUY mip
G Yes I No o| Nev \—\1 Yes KL No DO Ne v el

ToY 79.047

- ~70S 150.DAT




Aev-u"“"ﬂ'ttﬂ 6eEw 67 [_Isrﬁe{».sf NF)

Interference Material:

Test Location: a A(_[_ ‘E e D
?/ E M —F -2Y3%¢F 1
Date: / 7’/ i - Operator: L ozv)
Temperature: *d M Weather. 7‘-{' 7,3 ﬂ.ll L tl4-
Det SN S Ver Det SN S/W Ver
G026~ €\ M ZoLd— 7gotot25 | |1 S020—
Clear . Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes ﬂ No O BLJ [ . Yes K No O ﬂLJ Lbbv
G ves [ No O |pgv L) Yes @ No O | Ny Mep
—— Distance fp{  Chall. Time Distance  /p {7~ Chall Time
l Clear : Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes [
| e X v
Comments T() ‘2.5 DAT 7Jo5 251 047
\ ! {(uﬂ \‘\// {‘\ 9
Trial No. Distance Chall. Time Distance Chall. Time
’l— Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O V Yes [J
[3:3 No W No X
Comments
Trial No. Distance Chall. Time Distance Chall. Time
3 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
l:!'_ 1 No R No %
Comments ~Tot S 7, Sil Tos 251 Sil
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes O No O
G Yes 1 No O Yes O No O




@ ml('Fw{)

-
Test Location: M' e u' interference Materiat: L P
Clecnen qur\% P
E reScrvatim
Date: g / 7/'1 23 Operator: /[ 020 _
Temperature: X«f 3 F‘ Weather:
Det SIN S/ Ver Det SN S/ Ver
i 90 Le6-0Y N SULO— g TuLub-05
- Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes XI No O |Ris Loy Yes B No O |[0(S (ow/
G Yes Fl_ No O NILV MEH Yes ﬂ No O NQV V'IEP
Trial No. Distance 3 ¢  Chall. Time Distance J~-{¢~  Chall Time
( Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
el g No K( No JX
Comments “To% 157 OA~T TS 253.DA7
on  Cloch  ul faa vn cleth \«’/ fa,
Trial No. Distance Chall. Time Distance Chall. Time
T Clear Clear
Alarm Response Time Alarm Response Time
Time ves [ Yes O
13: 51 No Nd No AT
7
Comments
Trial No. Distance Chall. Time Distance Chall. Time
j Clear Clear
B Alamm Response Time Alarm Response Time
Time Yes D Yes D
: 1.9 No &Y No [
Comments 70? 154 S{{~ “ToS 2SS Si(~
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H vyesd No O Yes O No O
G Yes O No O Yes O No O




rest Location:

lnterferenée Material: L SA ) (' (

LoeS

Jate: ﬁl/ 1’! 9 7'\_ Operator:
]
Temperature: TSP Weather. 7/, L
Det SIN "S/W Ver Det S/N S/W Ver
I%0Le(—0Y MS0L)-\ ggeLob-vs | [M592D—
Clear . Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes B No O | BLS Ly Yes I No O | @3 Low
G Yes ﬁ N O | Npv Hi Yesg] No O NK\/ ME”
Trial No. Distance [ ,& Chall. Time 7. v Distance :(‘ _&. Chall. Time 2.°¢Q
(' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes [0
434 No & No g
Comments _To‘(' 1351 DA “JeS 257. 0471
6~ C (ol
Trial No. Distance Chall. Time Distance Chall. Time
y Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [ Yes O
VAV No No F]
Comments
Trial No. Distance Chall. Time Distance Chall. Time
‘3 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
No ﬂ_ No ﬂ
Comments '/Ib Y% '],S?'L S[(,. TS LSR5l
Clear Clear
Post-test Alam Response Time Alarm Response Time
H Yes O No O Yes OO No O3
G Yes O No O Yes O No O




Test Location:

M~ B ld

Interference Material: k EC'(- Q(%—Q

Lozof o e,

Date: 9‘7/‘7’) 7? Operator:
Temperature: - ¥S'E Weather: WwAyM(:
Det S/IN S/ Ver Det S/N S/W Ver
Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yesﬁ No OO UL) : : Yes i Ne OO pLs L,
G Yes ﬂ No O l\\w H‘ Yes 9( N O MRV
Trial No. Distance Chali. Time Distance Chall. Time
( Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes [
[ty No B N B
Comments oY 'LS‘S‘_, Oa-T TosS 1SS, DAY
AOwn_ clody 5/! ‘PC« “
Trial No. Distance Chall. Time Distance Chall. Time
‘), Clear Clear
Alarm Response Time Alarm Response Time
Time ves O Yes O
M0 No B No R
Comments
Trial No. Distance Chall. Time Distance Chall. Time
:)7 Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
.28 No G No K
Comments 70415t .SrL Te5 g¥se. S(i~
Clear Clear
Post-test Alam Response Time Alarm Response Time
H Yes O No O Yes O No O3
G Yes O No O Yes O No O




975 | EPR Rg TYes-60- 48255

. - DECT X nideer o
Test Location: M {7 < \‘L Interferefice Material: Ae":-‘,( 24?‘0 et
Date: 7:/ 1 / 9 3 Operator: [ O% v
Temperature: (M= Weather: 795, LE-
Det S/N S/W Ver Det SIN S/W Ver
Feolof-oY MSVLD - Trote§-05 M50~/
Ciear Clear
Pre-test Alarm Response Time Alarm Response Time
H ves §. No O | [ty Lov Yes @ No [ (SR
G ves @ No O | Nwv g ves B No O | (NLV MmED
Trial No. Distance 'GT' Chall. Time .- ¢¥ Distance  F -FC Chall. Time 2.7 (O
l Clear Clear
: Alarm Response Time Alarm Response Time
Time Yes O Yes [
N2 §5 Nno P No %
Comments Toyx 2.57. DAY 757 RN INY.B)
dn Cfer ('\ \l/ fc pa)
Trial No. Distance Chall. Time Distance Chall. Time
g Clear Clear
Atarm Response Time Alarm Response Time
Time Yes O Yes OO
1S:eM No B No B
Comments
Trial No. Distance Chall. Time Distance Chall. Time
J Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
1S°.10 No J&C No &
Comments 7o L6o. /|- TeS 269,35 [
i Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes @@ No O | gud Lew Yes g No O | At (lav
G Yes @ No O | jurev Ho ves @ No O | NRY med

TOtY 26 OA7T

0 S 26[.DA77




fest Location:

?’1 "’Fl‘tc ( d

/a5 Y

Interference Material: Cveg "

%% DEeT

jvi13eCC Ve pc”;f

L Oxo¥F

Jate: Operator:
Temperature: 6\{ P - L9:p Weather 437, R4 on/f i
Det S/N S/W Ver Det SIN S/W Ver
ﬁ XL)’LDC—-GY ﬂ'\ Suz_])_,’ g Foo 6-«)‘ LA ')"O'L'l)—(
7 :15A Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yes Xl No O []U éﬁﬂ Yes ® No O Gg ‘E&%O
G Yes ﬁ\ No O |NWV «P‘-“’(y Yes B No O Nrv  im E()
Trial No. Distance % —fr  Chal.Time 7 .00 Distance I LT Chall. Time 2200
' Clear Clear
Alarm Response Time Alarm Response Time
Time Yes [3 Yes O
€l No X No K
Comments Tt 2 67 DAT TosS 261, bAT
ou__ Loy \»/
Trial No. Distance 2 {r Chall. Time 7 (N Distance 7 £x Chall. Time 7. (/O
“Z_ ‘ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
[ No B No B
Comments
E— pistance | €t Chall. Time Distance [T Chall. Time -
X' '-7 Clear Clear
. Alarm Response Time Alarm Response Time
Time Yes O Yes OO
No B No ﬁ
Comments TR 16T S\ Tos 267,54 \~
Proed clostn
Clear Clear
Post-test Alarm Response Time Alarm Response Time
H Yes O No O Yes O No O
G Yes D No DO Yes O No O




Y

TorSie EXHAY 7

Test Location: M'— P‘f u |nterferen;:e Material:
42
Date: % / J / ‘i E Operator: LO zo0J
Temperature: 7 I°F . Weather. o
Det S/IN S/W Ver ) Det S/N S/W Ver
GgTOWE-0Y I SorD— 4xutdG-0% M s D-2
Clear Ciear
Pre-test Alarm Response Time _ Alarm Response Time
H Yes ﬂ No O | {LS§ Wl’ﬂ Yes)a’ N O | @LS IMEP
G Yes ﬂ No O | Nv MED Yes /q No O (\mv MEn
Lo G VeIt Lomp, by
rial No. Distance LG4  Chall. Time "L ico Distance "7 &< Chall. Time 2. 00
l Clear ’ Clear
Alarm Response Time Alarm Response Time
-
.|me Yes B VX L Yes K UX L
9516 No O o O
" Comments TEeYy 264+ DAT | 1o s764% DAT
olage s hoo Tuchi, Clae 3 Y A (\(,.d,/,( e Tecel — PUVSe? ’3 | AW
—_ 4 ' Chay AT
Trial No. Distance Chall. Time Distance Chall. Time
Z_ Ciear Clear
Alarm Response Time Alarm Response Time
Time Yes [B Yes A '
Luw
7\'1 1 No OO A Luv No 0O \)L
Comments C “UL\« ML:o—. Tulis SL\( "{f(‘ C—ﬂ‘(/ i AR LV ‘_fPY © ;71\7/(/'{/
Trial No. Distance Chall. Time Distance Chall. Time
'_'( Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
929 No B No &I
Comments 1o\ "'65- S‘\,- ’TOS— 167%. <\ ("’
Clear Clear
Post-test Alam Response Time Alarm Response Time
H Yes O Ne O Yes O No O
G Yes O No O Yes [ No 0O




: . ACp/1dend S .
Test Location: M = R Py (J \’J lmP erence Mater(:a.l':7 jwu( pe s |c; lp

Trugnedhn

Date: q/ g / 9 E Operator: [. szof .
Y ,
: Weather:
Temperature M e A ru.l_+
Det S/IN SMW Ver Det SIN S/W Ver
9 Roaug-o'f M SoLD—| 9 W~ 05 k1 Sur~
) Clear Clear
Pre-test Alarm Response Time Alarm Response Time
H Yesfn No O | {us ”,; Yes[@ No O [ w#ep
G ves g No O] Alwy mey ves B Ne O | Npy Med
Trial No. Distance ‘3 -F(- Chall. Time y JIVS) Distance 3 'FT Chall. Time 2.3¢C
‘ Clear Clear
Alarm Response Time Alarm Response Time
Time Yes O Yes O
Comments TeN1EL DA “Tos 246.047
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